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(57)Abstract: 

PROBLEM TO BE SOLVED: To secure a relatively wide picture display 
area while preventing a bright-and-dark pattern from being reflected on 
a display picture by the inner face reflection of wirings positioned in a 
frame area in a transmission type liquid crystal device or the like. 
SOLUTION: This electro-optical device comprises a liquid crystal layer 
50 held between a pair of transparent TFT array substrate 1 0 and a 
transparent counter-substrate 20. and comprises plural pixel electrodes 
9a arranged in a picture display area and plural data lines 6a connected 
with the plural pixel electrodes 9a via each TFT 30. respectively, on the 
TFT array substrate on the side facing the counter-substrate. A 1st 
shading film 53 specifying a frame area of the picture display area is 
laminated between the TFT array substrate and the data lines. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Two or more pixel electrodes arranged at the image display field on said 1st substrate of the 
side which it comes to pinch electrooptic material between the 1 st transparent substrate of a pair, and 
the 2nd transparent substrate, and faces said 2nd substrate, The electro-optic device characterized by 
having the 1st light-shielding film which specifies the frame field of said image display field while a 
laminating is carried out between two or more wiring connected to said two or more pixel electrodes, 
respectively, and said 1st substrate and said wiring. 

[Claim 2] Two or more pixel electrodes arranged at the image display field on said 1st substrate of the 
side which it comes to pinch electrooptic material between the 1 st transparent substrate of a pair, and 
the 2nd transparent substrate, and faces said 2nd substrate. The electro-optic device characterized by 
having two or more wiring connected to said two or more pixel electrodes, respectively, and having the 
1st light-shielding film which specifies the frame of said image display field on said 2nd substrate and 
said 1 st substrate in the opposite side. 

[Claim 3] Said 1st light-shielding film is an electro-optic device according to claim 1 or 2 characterized 
by including a refractory metal. 

[Claim 4] An electro-optic device given in any 1 term of claims 1-3 characterized by arranging said 
wiring so that said frame field may be crossed. 

[Claim 5] It is an electro-optic device given in any 1 term of claims 1-4 which are further equipped with 
the circumference circuit for being arranged in said frame field and driving said pixel electrode on said 
1st substrate of the side which faces said 2nd substrate, and are characterized by this circumference 
circuit containing two or more thin film transistors for circumference circuits. 

[Claim 6] It is the electro-optic device according to claim 5 characterized by being the sampling switch 
which said circumference circuit is a sampling circuit, and said thin film transistor for circumference 
circuits samples a picture signal, and is supplied to said wiring. 

[Claim 7] Said 1st light-shielding film is an electro-optic device according to claim 5 or 6 characterized 
by preparing opening in the field of said thin film transistor for circumference circuits which counters a 
channel field at least, seeing said opening superficially from said 2nd substrate side, and being covered 
with said some of wiring. 

[Claim 8] Said 1 st light-shielding film is an electro-optic device given in any 1 term of claims 5-7 
characterized by preparing opening in the field of said thin film transistor for circumference circuits 
which counters the gate at least, having seen superficially from said said 1st substrate or 2nd substrate 
side, and having a light-shielding film besides a wrap for said opening further. 

[Claim 9] Said wiring is the electro-optic device of a transparency mold given in any 1 term of claims 1- 
8 characterized by having further the thin film transistor for pixel switching which is the data line and 
was connected to two or more scanning lines which intersect said data line on said 1st substrate of the 
side which faces said 2nd substrate, said data line and said scanning line, and said pixel electrode. 
[Claim 10] The electro-optic device according to claim 9 characterized by having consisted of the same 
film as said 1st light-shielding film, and having further the 2nd light-shielding film of said thin film 
transistor for pixel switching which looked at the channel field from said 1st substrate side at least, and 
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was formed in the wrap location. 

[Claim 11] Said 1st light-shielding film is an electro-optic device according to claim 9 characterized by 
having further the conductive layer for junction which relays said thin film transistor for pixel switching 
and said pixel electrode through a contact hole while being formed from the conductive ingredient and 
consisting of the same film as said 1st light-shielding film. 

[Claim 12] It is an electro-optic device given in any 1 term of claims 1-1 1 characterized by forming said 
1st light-shielding film from the conductive ingredient, and fixing this 1st light-shielding film to constant 
potential. 

[Claim 13] The electro-optic device according to claim 12 characterized by having the power supply 
terminal which supplies said constant potential, and the circumference circuit to which supply voltage is 
supplied through said power supply terminal. 

[Claim 14] Said 1st light-shielding film and said 2nd light-shielding film are an electro-optic device 
according to claim 10 characterized by connecting electrically. 

[Claim 15] Said 1st light-shielding film is an electro-optic device given in any 1 term of claims 1-10 
characterized by having further other wiring which is formed from the conductive ingredient and consists 
of the same film as said 1st light-shielding film. 

[Claim 16] An electro-optic device given in any 1 term of claims 1-15 characterized by having further 
other light-shielding films which lap with said a part of 1st light-shielding film [ at least ], and specify 
said frame field. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention belongs to the technical field of electro-optic devices, such as 
liquid crystal equipment, and belongs to the technical field of the electro-optic device of the 
transparency mold equipped with the light-shielding film which specifies the frame field of an image 
display field especially. 
[0002] 

[Background of the Invention] As for this kind of electro-optic device, opposite arrangement of the 
component array substrate with which switching elements, such as a thin film transistor for various 
wiring, such as the data line and the scanning line, a pixel electrode, and pixel switching (TFT is called 
suitably below) and a thin-film diode (TFD is called- suitably below), etc. were formed, and the opposite 
substrate with which the shape of a stripe, the counterelectrode formed extensively, the color filter, the 
light-shielding film. etc. were formed is carried out. Electrooptic material, such as liquid crystal, is 
surrounded by the sealant between the substrates of these pairs, and the image display field where two 
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on more pixel electrodes have been arranged is located in central approach (namely, substrate top field 
facing liquid crystal etc.) rather than the seal field where a sealant exists in this way. It is especially 
prescribed by the same film as the light-shielding film by which it saw superficially and the frame field of 
an image display field was established in the opposite substrate like the above-mentioned along with the 
inside profile of a seal field here. 

[0003] Thus, in the mounting case of protection-from-light nature, such as a product made from plastics 
in which the display window corresponding to an image display field was prepared, the electro-optic 
device as which the frame field was specified by the light-shielding film on an opposite substrate is held 
so that the edge of a display window may be located near the center line of a frame field. 
[0004] 

[Problem(s) to be Solved by the Invention] However, since the frame field is prescribed by the light- 
shielding film which consists of Cr on an opposite substrate (chromium) etc. according to the electro- 
optic device mentioned above By the internal reflection by the front face (namely, inside of wiring) 
suitable for the opposite substrate side of wiring formed from aluminum (aluminum) film etc. on the 
component array substrate, and the field (namely, inside of a light-shielding film) suitable for the 
component array substrate side of the light-shielding film on an opposite substrate Light with the light- 
and-darkness pattern corresponding to the existence of wiring located in the frame field which must 
have been hidden by the light-shielding film which specifies a frame field in the light for a display which 
incidence is carried out from an opposite substrate side, and carries out outgoing radiation from a 
component array substrate will mix. And finally there is a trouble that the light-and-darkness pattern 
(they are light-and-darkness patterns, such as a striped pattern, when two or more arrays of the wiring 
are carried out) by the internal reflection of this wiring will project near the edge of a display image. On 
the contrary, in order to hide the light-and-darkness pattern projected by the internal reflection of such 
wiring, it will be necessary to form a broad light-shielding film so that a frame field may be specified 
quite more widely than the substrate top field which wiring which should be hidden occupies. 
Consequently, it becomes difficult to respond to the fundamental request in the electro-optic device 
concerned of securing as large an image display field as possible in the limited substrate top field. If 
alignment precision of the display window of a mounting case is not raised even if it forms a broad light- 
shielding film, in order to hide the light-and-darkness pattern by the internal reflection of such wiring 
especially, according to how of a mounting case and an electro-optic device to shift, it will incline near 
one [ right and left of a display image, or ] side of up-and-down, and such a light-and-darkness pattern 
will project. Therefore, a precision high about the mechanical alignment at the time of holding an 
electro-optic device in the configuration and mounting case which are required of a mounting case is 
required, and a case cannot be constituted with sufficient margin to incident light. Thus, it is difficult to 
prevent the light-and-darkness pattern by the internal reflection of wiring projecting at the same time 
close dimensional accuracy is required of manufacture of a mounting case, it causes the rise of a 
manufacturing cost and it secures an image display field widely further. In addition, according to this, 
while accelerating the rise of a manufacturing cost, it is not enough [ in order to reduce such wiring and 
the bad influence by the internal reflection of a light-shielding flim. there is also a technique which 
attaches a taper to the edge of the display window of a mounting case, but ] to hide the light-and- 
darkness pattern by the internal reflection of wiring. 

[0005] Let it be a technical problem to offer the electro-optic device which can secure an image display 
field comparatively widely, preventing that this invention is made in view of the trouble mentioned above, 
and the light-and-darkness pattern by the internal reflection of wiring projects it into a display image. 
[0006] 

[Means for Solving the Problem] Two or more pixel electrodes arranged at the image display field on 
said 1st substrate of the side by which it comes to pinch electrooptic material between the 1st 
transparent substrate of a pair, and the 2nd transparent substrate, and the electro-optic device of this 
invention faces said 2nd substrate, While a laminating is carried out between two or more wiring 
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connected to said two or more pixel electrodes, respectively, and said 1st substrate and said wiring, it 
has the 1st light-shielding film which specifies the frame field of said image display field. 
[0007] According to the electro-optic device of this invention, electrooptic material, such as liquid 
crystal, is pinched between the 1 st transparent substrate and the 2nd transparent substrate, at the time 
of the actuation, incidence of the light for a display is carried out from the 2nd substrate side, and 
outgoing radiation is carried out from the 1st substrate side through electrooptic material. That is, the 
electro-optic device of this invention is an electro-optic device of a transparency mold. Two or more 
pixel electrodes are arranged in such an image display field of an electro-optic device, and two or more 
wiring is connected to the pixel electrode of these plurality, respectively. It is the mind which direct 
continuation of the wiring "wiring is connected to the pixel electrode" in this invention here may be 
carried out to the pixel electrode by electric contact, and wiring and a pixel electrode may really be 
formed from the same electric conduction film, and may be connected through TFT for pixel switching, 
or TFD. The frame field is prescribed between the 1st substrate and wiring by the 1st light-shielding film 
by which the laminating was carried out especially here. Therefore, even if internal reflection of a part of 
light which carried out incidence from the 2nd substrate side is carried out with electric conduction film, 
such as aluminum which forms wiring, internal reflection of this reflected light is again carried out by the 
1 St light-shielding film which specifies a frame field, and it does not carry out outgoing radiation from the 
1 St substrate side. That is, the light which has a light-and-darkness pattern corresponding to the 
existence of wiring in the light for a display is mixed, and the situation which this light-and-darkness 
pattern image finally projects near the edge of a display image can be prevented. According to this 
invention, furthermore, the return light from the incident light study system which projects the light for a 
display which carried out outgoing radiation from the return light reflected with the rear face of the 1st 
substrate or the 1st substrate to the 1st substrate Since the 1st light-shielding film is prepared in the 
frame field even if internal reflection is carried out by the 1st light-shielding film which specifies a frame 
field and outgoing radiation is carried out from the 1st substrate side, the image corresponding to the 
existence of the 1st light-shielding film It only becomes the image of the frame which does not serve as 
special light-and-darkness pattern patterns, such as a striped pattern, and encloses the perimeter of a 
display image simply. Therefore, for those who look at a display image, the image of such a frame is not 
worried at all and is very convenient. Furthermore, since it is good, in case an electro-optic device is 
held in a mounting case, a precision high to the mechanical alignment of an electro-optic device and a 
mounting case is not required, and a precision high about the configuration or dimension of the display 
window is not required, without caring about the image of the frame by the internal reflection in the 1st 
light-shielding film being reflected in this way. Since a mounting case can be constituted with sufficient 
margin these results to incident light, it is very advantageous on practice. 

[0008] The above result, quality degradation of the display image by the internal reflection of wiring 
which consists of a light-shielding film which specifies a frame field, aluminum film, etc. with the electro- 
optic device of this invention using a comparatively easy configuration is reduced, moreover the image 
display field is secured comparatively widely, and the electro-optic device in which bright high-definition 
image display is possible can be realized. 

[0009] In addition, in the electro-optic device of this invention, the 1st light-shielding film independent 
may prescribe all frame fields, the 1st light-shielding film may prescribe a frame field partially, and other 
light-shielding films may prescribe the remaining part. In the case of the latter, the effectiveness by this 
invention like **** becomes large, and a display image is made more into high definition as the rate of 
the frame field part specified by the 1st light-shielding film becomes large. 

[0010] Two or more pixel electrodes arranged at the image display field on said 1st substrate of the side 
by which it comes to pinch electrooptic material between the 1st transparent substrate of a pair, and 
the 2nd transparent substrate, and other electro-optic devices of this invention face said 2nd substrate. 
It has two or more wiring connected to said two or more pixel electrodes, respectively, and has the 1st 
light-shielding film which specifies the frame of said image display field on said 2nd substrate and said 
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1 st substrate in the opposite side. 

[0011] According to other electro-optic devices of this invention, electrooptic material, such as liquid 
crystal, is pinched between the 1st transparent substrate and the 2nd transparent substrate, at the time 
of the actuation, incidence of the light for a display is carried out from the 2nd substrate side, and 
outgoing radiation is carried out from the 1st substrate side through electrooptic material. Two or more 
pixel electrodes are arranged in such an image display field of an electro-optic device, and two or more 
wiring is connected to the pixel electrode of these plurality, respectively. The frame field is prescribed 
by the 1st light-shielding film which it had on the 2nd substrate and the 1st substrate in the opposite 
side especially here. Therefore, even if internal reflection of a part of light which carried out incidence 
from the 2nd substrate side is carried out with electric conduction film, such as aluminum which forms 
wiring, internal reflection of this reflected light is again carried out by the 1st light-shielding film which 
specifies a frame field, and it does not carry out outgoing radiation from the 1st substrate side. That is, 
the light which has a light-and-darkness pattern corresponding to the existence of wiring in the light for 
a display is mixed, and the situation which this light-and-darkness pattern image finally projects near the 
edge of a display image can be prevented. Furthermore, since according to this invention the 1st light- 
shielding film is prepared in the frame field even if the return light from the incident light study system 
which projects the light for a display which carried out outgoing radiation from the 1 st substrate to the 
1st substrate is reflected by the 1st light-shielding film which specifies a frame field The image 
corresponding to the existence of the 1st light-shielding film only turns into an image of the frame which 
does not serve as special light-and-darkness pattern patterns, such as a striped pattern, and encloses 
the perimeter of a display image simply. Therefore, for those who look at a display image, the image of 
such a frame is not worried at all and is very convenient. Furthermore, since it is good, in case an 
electro-optic device is held in a mounting case, a precision high to the mechanical alignment of an 
electro-optic device and a mounting case is not required, and a precision high about the configuration or 
dimension of the display window is not required, without caring about the image of the frame by 
reflection by the 1st light-shielding film being reflected in this way. Since a mounting case can be 
constituted with sufficient margin these results to incident light, it is very advantageous on practice. 
[0012] As mentioned above, quality degradation of the display image by the internal reflection of wiring 
which consists of a light-shielding film which specifies a frame field, aluminum film, etc. with other 
electro-optic devices of this invention using a comparatively easy configuration is reduced, moreover 
the image display field is secured comparatively widely, and the electro-optic device in which bright 
high-definition image display is possible can be realized. 

[0013] In addition, in other electro-optic devices of this invention, the 1st light-shielding film 
independent may prescribe all fi^ame fields, the 1 st light-shielding film may prescribe a frame field 
partially, and other light-shielding films may prescribe the remaining part. In the case of the latter, the 
effectiveness by this invention like **** becomes large, and a display image is made more into high- 
definition as the rate of the frame field part specified by the 1st light-shielding film becomes large. 
[0014] In the mode of 1 of the electro-optic device of this invention, said 1st light-shielding film 
contains a refractory metal. 

[0015] According to this mode, the 1st light-shielding film consists of a metal simple substance which 
contains the refractory metal, for example, contains at least one of Ti (titanium), Cr (chromium), W 
(tungsten), Ta (tantalum). Mo (molybdenum), Pb(s) (lead), etc. which are an opaque refractory metal, an 
alloy, metal silicide, etc. If constituted from such an ingredient, it sets in a manufacture process, and the 
1st light-shielding film is destroyed by high temperature processing performed after the formation 
process of the 1st light-shielding film on the 1st substrate, or it can avoid fusing by it. That is, the 
laminating of the 1st light-shielding film concerned can be carried out to a desired laminating location, 
without taking into consideration the sequence of high temperature processing in a manufacture process 
etc. 

[001 6] According to other modes of the electro-optic device of this invention, said wiring is arranged so 
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that said frame field may be crossed. 

[0017] this voice — the 1st light-shielding film which specifies a frame field like the conventional 
example temporarily since wiring is arranged so that a frame field may be crossed if it depends like — 
the 2nd substrate top — or when it prepares in the side near [ wiring ] the 2nd substrate, the light-and- 
darkness pattern corresponding to the flat-surface layout of wiring which crosses a frame field will 
project near the edge of a display image. However, since the 1st light-shielding film is prepared in the 
1st substrate side of wiring, in order that the light-and-darkness pattern corresponding to the flat- 
surface layout of such wiring may not project in this invention, it is a desired flat-surface layout, and 
wiring can be arranged in a frame field and an equipment design top is also advantageous to it. 
[0018] In other modes of the electro-optic device of this invention, it has further the circumference 
circuit for being arranged in said frame field and driving said pixel electrode on said 1st substrate of the 
side which faces said 2nd substrate, and this circumference circuit contains two or more thin film 
transistors for circumference circuits. 

[0019] According to this mode, it has on the 1st substrate and a drive of a pixel electrode is attained at 
high drive frequency by the circumference circuit containing two or more thin film transistors for 
circumference circuits. Furthermore, a deployment of the substrate top field restricted by arranging a 
circumference circuit in the frame field can be aimed at, and it also becomes possible to take a larger 
image display field on the substrate of the same area, the 1st light-shielding film which specifies a frame 
field like the conventional example temporarily here since especially the circumference circuit is 
arranged in the frame field — the 2nd substrate top — or when it prepares in the side near [ wiring ] 
the 2nd substrate, the light-and-darkness pattern corresponding to the flat-surface layout of the thin 
film transistor for circumference circuits arranged in a frame field will project near the edge of a display 
image. However, since the 1st light-shielding film is prepared in the 1st substrate side of wiring, in order 
that the light-and-darkness pattern corresponding to the flat-surface layout of such a thin flim 
transistor for circumference circuits may not project in this invention, it is a desired flat-surface layout, 
and the thin film transistor for circumference circuits can be arranged in a frame field, and an equipment 
design top is also advantageous to it. 

[0020] In this mode, said circumference circuit may be a sampling circuit and said thin film transistor for 
circumference circuits may be a sampling switch which samples a picture signal and is supplied to said 
wiring. 

[0021] Thus, if constituted, a drive of a pixel electrode will be attained at higher drive frequency by the 
sampling circuit which contains two or more thin film transistors for circumference circuits as a 
sampling switch. 

[0022] In the mode in which the circumference circuit has been arranged in the starting frame field, 
opening is prepared in the field of said thin film transistor for circumference circuits which counters a 
channel field at least, said opening looks at said 1st light-shielding film superficially from said 2nd 
substrate side, and it may be covered with said some of wiring. 

[0023] Thus, if constituted, since opening is prepared in the field of the thin film transistor for 
circumference circuits which counters a channel field at least, the transistor characteristics of the thin 
film transistor for circumference circuits can carry out before-it-happens prevention of the situation of 
changing with the potentials in the 1st light-shielding film. Temporarily, if there is no opening, by 
capacity coupling between the channel field prepared on the 1st light-shielding film, and the 1st light- 
shielding film concerned, the transistor characteristics of the thin film transistor for circumference 
circuits do not deteriorate, or may change with the potentials of the 1 st light-shielding film. However, if 
opening is prepared in the 1st light-shielding film, we will be anxious about the bad influence to the 
display image of the light which passes opening, but in this invention, since it is covered with some 
wiring which looks at opening superficially from the 2nd substrate side, for example, consists of 
aluminum etc., a problem is not produced at all. For example, it is the part which counters opening, and 
since it is sufficient if some wiring is formed broadly and it is covered, and neither the increment in a 
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pr-oduction process nor complication of a manufacture process is caused, it is advantageous. 
[0024] In the mode in which the circumference circuit has been arranged in the starting frame field, 
opening is prepared in the field of said thin film transistor for circumference circuits which counters the 
gate at least, and said 1st light-shielding film is superficially seen from said said 1st substrate or 2nd 
substrate side, and is further equipped with a light-shielding film besides a wrap for said opening. 
[0025] Thus, if constituted, since opening is prepared in the field of the thin film transistor for 
circumference circuits which counters a channel field at least, the transistor characteristics of the thin 
film transistor for circumference circuits can carry out before-it-happens prevention of the situation of 
changing with the potentials in the 1st light-shielding film. However, if opening is prepared in the 1st 
light-shielding film, we will be anxious about the bad influence to the display image of the light which 
passes opening, but in this invention, since opening is superficially seen from the 1st substrate or 2nd 
substrate side and is covered with other light-shielding films, a problem is not produced at all. For 
example, in the shape of an island, if other light-shielding films are formed and it is made to cover, it is 
sufficient for the part which counters opening. 

[0026] In other modes of the electro-optic device of this invention, said wiring is the data line and is 
further equipped with the thin film transistor for pixel switching connected to two or more scanning lines 
which intersect said data line, said data line and said scanning line, and said pixel electrode on said 1st 
substrate of the side which faces said 2nd substrate. 

[0027] According to this mode, at the time of that actuation, a picture signal is supplied to the data line, 
a scan signal is supplied to the scanning line, and a pixel electrode drives by the thin film transistor for 
pixel switching. A scan signal is the timing supplied to the thin film transistor for pixel switching from the 
scanning line, and. more specifically, a picture signal is supplied to a pixel electrode through the thin film 
transistor for pixel switching from the data line. That is, the electro-optic device of this mode is an 
electro-optic device of the transparency mold of a TFT active-matrix drive method. 
[0028] In the mode equipped with this thin film transistor for pixel switching, in other modes of the 
electro-optic device of this invention, it may consist of the same film as said 1st light-shielding film, and 
you may have further the 2nd light-shielding film of said thin film transistor for pixel switching which 
looked at the channel field from said 1 st substrate side at least, and was formed in the wrap location. 
[0029] Thus, if constituted, the 2nd light-shielding film can protect the situation where the property of 
the thin film transistor for pixel switching changes when the return light from the incident light study 
system which projects the light for a display which carried out outgoing radiation from the return light of 
the thin film transistor for pixel switching reflected with the rear face of the 1st substrate since the 
channel field saw and was covered from the 1st substrate side at least, or the 1st substrate to the 1st 
substrate carries out incidence to this channel field. And since especially 2nd light-shielding film such 
consists of the same film as the 1st light-shielding film which specifies a frame field and it can 
manufacture both at the same process, it is advantageous on a production process. 
[0030] Or in the mode equipped with this thin film transistor for pixel switching, said 1st light-shielding 
film is formed from the conductive ingredient, and it may be further equipped with the conductive layer 
for junction which relays said thin film transistor for pixel switching and said pixel electrode through a 
contact hole while it consists of the same film as said 1 st light-shielding film. 

[0031] thus, the conductive layer for junction which will generally be called a barrier layer also when the 
distance between layers of a pixel electrode and the thin film transistor for pixel switching is large if 
constituted — comparatively — easy — dependability — the electrical connection of both can be 
carried out highly and comparatively using the contact hole of a minor diameter. And since especially a 
conductive layer for junction such consists of the same film as the 1st light-shielding film which 
specifies a frame field and it can manufacture both at the same process, it is advantageous on a 
production process. 

[0032] In other modes of the electro-optic device of this invention, said 1st light-shielding film is formed 
from the conductive ingredient, and this 1st light-shielding film is being fixed to constant potential 
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[0033] According to this mode, or potential fluctuation of the 1st light-shielding film which can be set 
working [ the electro-optic device concerned ] since the 1st light-shielding film formed from the 
conductive ingredient is fixed to constant potential put on this 1 st light-shielding film, it can avoid 
having a bad influence on wiring of the others by which contiguity arrangement was carried out, a 
component, etc. 

[0034] In this mode, you may have the power supply terminal which supplies said constant potential, and 
the circumference circuit to which supply voltage is supplied through said power supply terminal. 
[0035] Thus, if constituted, the 1st light-shielding film is certainly fixable to constant potential using the 
supply voltage supplied to a circumference circuit. 

[0036] In the mode equipped with the 2nd above-mentioned light-shielding film, said 1st light-shielding 
film and said 2nd light-shielding film may be connected electrically. 

[0037] Thus, if constituted, the 1 st light-shielding film and the 2nd light-shielding film are fixable to 
potential constant [ same ]. 

[0038] In other modes of the electro-optic device of this invention, said 1st light-shielding film is formed 
from the conductive ingredient, and is further equipped with other wiring which consists of the same film 

as said 1st light-shielding film. 

[0039] According to this mode, other wiring can be used as constant potential wiring for dropping 
redundancy wiring of the data line, the scanning line, a capacity line, etc., and the 1st light-shielding film 
itself on constant potential etc. And since especially other wiring such consists of the same film as the 
1st light-shielding film which specifies a frame field and it can manufacture both at the same process, it 
is advantageous on a production process. 

[0040] In other modes of the electro-optic device of this invention, it laps with said a part of 1st light- 
shielding film [ at least ], and has further other light-shielding films which specify said frame field. 
[0041] According to this mode, other light-shielding films have lapped with a part of 1st light-shielding 
film [ at least ], and specify a frame field in redundancy partially at least. Such a laminating location of 
other light-shielding films is not limited like the 1st light-shielding film, but is arbitrary. Namely, the 1st 
light-shielding film which consists the above-mentioned thin film transistor for switching of the same 
film as the bottom to the 2nd light-shielding film of a wrap. The 1st light-shielding film which consists of 
the same film as the conductive layer for Junction which intervenes between the above-mentioned thin 
film transistor for switching, and a pixel electrode, By specifying a frame field in redundancy or more 
using two of the 1st light-shielding film prepared in the background of the 1st substrate, other light- 
shielding films prepared in the 1st substrate, other light-shielding films prepared in the 2nd substrate 
The situation which the light-and-darkness pattern by the internal reflection of wiring in a frame field 
projects can be prevented more certainly. 

[0042] Such an operation and other gains of this invention are made clear from the gestalt of the 

operation explained below. 

[0043] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained based on a 
drawing. 

[0044] (The whole electro-optic device configuration) The whole electro-optic device configuration of 
this operation gestalt is first explained with reference to drawing 1 and drawing 2 . Here, the liquid 
crystal equipment of the transparency mold of a drive circuit built-in TFT active-matrix drive method is 
taken for an example. 

[0045] Drawing 1 is the top view which looked at the TFT array substrate from the opposite substrate 
side with each component formed on it, and drawing 2 is the H-H' sectional view of drawing 1 . 
[0046] In drawing 1 and drawing 2 , it came to enclose the liquid crystal layer 50 between the TFT array 
substrate 10 as an example of the 1st transparent substrate, and the opposite substrate 20 as an 
example of the 2nd transparent substrate, and liquid crystal equipment has pasted up the TFT array 
substrate 10 and the opposite substrate 20 mutually by the sealant 52 prepared in the seal field located 
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in. the perimeter of image display field 10a. 

[0047] After it consists of ultraviolet-rays hardening resin, heat-curing resin, etc. in order to stick both 
substrates, and a sealant 52 is applied on the TFT array substrate 10 in a manufacture process, it is 
stiffened by UV irradiation, heating, etc. Moreover, in a sealant 52, the liquid crystal equipment 
concerned is small like a projector application, and as long as it is liquid crystal equipment which 
performs an enlarged display, gap material (spacer), such as a glass fiber for making distance between 
both substrates (gap between substrates) into a predetermined value or a glass bead, may be sprinkled. 
Or the liquid crystal equipment concerned is large-sized like a liquid crystal display or a liquid crystal 
television, and as long as it is liquid crystal equipment which performs an actual size display, such gap 
material may be contained in the liquid crystal layer 50. 

[0048] In parallel to the inside of the seal field where the sealant 52 has been arranged, the 1 st light- 
shielding film 53 which specifies the frame field of image display field 10a is formed on the TFT array 
substrate 10. 

[0049] The data-line drive circuit 101 and the external circuit connection terminal 102 are formed in the 
boundary region of the outside of the seal field where the sealant 52 has been arranged along with one 
side of the TFT array substrate 10, and the scanning-line drive circuit 104 is established in it along with 
two sides which adjoin this one side. Furthermore, two or more wiring 1 05 for connecting between the 
scanning-line drive circuits 104 established in the both sides of an image display field is formed in one 
side in which the TFT array substrate 10 remains. Moreover, the vertical flow material 106 for taking [ in 
/ at least / a piece place ] an electric flow between the TFT array substrate 10 and the opposite 
substrate 20 of the corner section of the opposite substrate 20 is formed. 

[0050] In drawing 2 , the orientation film which consists of a polyimide system ingredient is formed on 
pixel electrode 9a after wiring of TFT for pixel switching, the scanning line, the data line, a capacity line, 
etc. was formed on the TFT array substrate 10. On the other hand, on the opposite substrate 20, the 
orientation film which becomes a part for the management of the maximum in which the 
counterelectrode 21 was formed (layer located in the lowest by drawing 2 ) from a polyimide system 
ingredient is formed. Orientation processing is performed so that the orientation film of these pairs may 
give a predetermined pre tilt angle to liquid crystal, respectively while it makes the orientation of the 
liquid crystal in the liquid crystal layer 50 carry out in the predetermined direction after applying and 
calcinating a polyimide system ingredient in a manufacture process. 

[0051] Moreover, the liquid crystal layer 50 consists of liquid crystal which mixed the pneumatic liquid 
crystal of a kind or some kinds, and takes a predetermined orientation condition between the orientation 
film of a pair. 

[0052] (Circuitry of an electro-optic device) The circuitry of the electro-optic device by this operation 
gestalt is explained with reference to drawing 3 . Drawing 3 is the block diagram of the electro-optic 
device according to this operation gestalt here. 

[0053] Drawing 3 shows the circumference circuit located around equal circuits, such as various 
components in two or more pixels formed in the shape of [ which constitutes an image display field on 
the TFT array substrate of liquid crystal equipment ] a matrix, and wiring, and an image display field. 
[0054] In drawing 3 . two or more formation of TFT30 for two or more pixels formed in the shape of 
[ which constitutes the image display field of the liquid crystal equipment by this operation gestalt ] a 
matrix to control pixel electrode 9a is carried out at the shape of a matrix, and data-line 6a to which a 
picture signal is supplied is electrically connected to the source concerned of TFT30. The picture 
signals SI, S2. — , Sn written in data-line 6a may be supplied to this order line sequential, and they 
carry out serial-parallel conversion and you may make it supply picture signals SI, S2, — . Sn to the 
signal of N (however, N two or more natural numbers) individual for every group to data-line 6a of N 
book which adjoins each other from the picture signal line 115 of N book. 

[0055] Moreover, scanning-line 3a is electrically connected to the gate of TFT30, and it consists of 
predetermined timing so that the scan signals G1. G2, — . Gm may be impressed to scanning-line 3a in 
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pulse line sequential at this order. It connects with the drain of TFT30 electrically, and pixel electrode 
9a writes in the picture signals SI, S2. — . Sn supplied from data-line 6a in TFT30 which is a switching 
element when only a fixed period closes the switch to predetermined timing. Fixed period maintenance 
of the picture signals S1, S2, — . Sn of the predetermined level written in liquid crystal through pixel 
electrode 9a is carried out between the counterelectrodes (refer to drawing 2 ) formed in the opposite 
substrate. When the orientation and order of molecular association change with the voltage levels 
impressed, liquid crystal modulates light and enables a gradation display. According to the electrical 
potential difference impressed when it was in no MAPI White mode, passage of this liquid crystal part of 
incident light is made impossible, if it is in NOMA reeve rack mode, according to the impressed electrical 
potential difference, passage of this liquid crystal part of incident light will be enabled, and light with the 
contrast according to a picture signal will carry out outgoing radiation from liquid crystal equipment as a 
whole. Here, in order to prevent the held picture signal leaking, storage capacitance 70 is added to the 
liquid crystal capacity and juxtaposition which are formed between pixel electrode 9a and a 
counterelectrode. For example, as for the electrical potential difference of pixel electrode 9a. only time 
amount also with triple figures longer than the time amount to which the source electrical potential 
difference was impressed is held with storage capacitance 70. Thereby, it is improved further and a 
maintenance property can realize the high liquid crystal equipment of a contrast ratio. In addition, it 
cannot be overemphasized that capacity line 3b which is wiring for forming capacity as an approach of 
forming storage capacitance 70 may be prepared, and capacity may be formed between scanning-line 3a 
of the preceding paragraph. 

[0056] In drawing 3 . liquid crystal equipment equips the perimeter of the image display field on the TFT 
array substrate with which data-line 6a. scanning-line 3a. etc. were formed as mentioned above with the 
sampling circuit 103 which samples. the data-line drive circuit 101 which drives data-line 6a, the 
scanning-line drive circuit 104 which drives scanning-line 3a, and a picture signal as an example of a 
circumference circuit. Furthermore, around the image display field, the picture signal line 1 15 of N book 
for supplying the picture signals SI, S2, — , Sn by which serial-parallel conversion was carried out is 
wired from the external circuit connection terminal by N individual like ****. The picture signals SI, S2, 
— . Sn by which serial-parallel conversion was carried out are supplied to the picture signal line 115 
through an external circuit connection terminal at N individual from the control circuit which is not 
illustrated. 

[0057] The data-line drive circuit 101 supplies a sampling circuit driving signal to the control terminal of 
each sampling switch 103a which constitutes a sampling circuit 103 through the sampling circuit drive 
signal line 1 14 according to the scanning-line drive circuit 104 sending a scan signal to scanning-line 3a 
in order in pulse. According to this sampling circuit driving signal, a sampling circuit 103 samples the 
picture signal on the picture signal line 115, and supplies it to data-line 6a. 

[0058] In addition, each sampling switch 103a which constitutes a sampling circuit 103 consists of 
TFT(s), such as an n channel mold which can be preferably manufactured from viewpoints, such as 
manufacture effectiveness, according to the same manufacture process as TFT30 in the pixel section, a 
p channel mold, or a complementary type. 

[0059] Next, with reference to drawing 6 , the 1st light-shielding film 53 which specifies the frame field 
in this operation gestalt is explained in full detail from drawing 4 . It is the diagrammatic sectional view 
which drawing 4 expands the laminated structure by the side of the C-C TFT array substrate 10 in a 
cross section of drawing 1 here, and is shown in it. Drawing 5 It is the diagrammatic sectional view 
expanding and showing the laminated structure of the example of a comparison in the part 
corresponding to this. Drawing 6 (a) It is the diagrammatic conceptual diagram showing radical Motohara 
** which shades the incident light and return light in the operation gestalt shown in drawing 5 , and 
drawing 6 (b) is the diagrammatic conceptual diagram showing radical Motohara ** which shades the 
incident light and return light in the example of a comparison shown in drawing 5 . 
[0060] As shown in drawing 4 , especially with this operation gestalt, the laminating of the 1st light- 



-11 - 



shielding film 53 which specifies the frame field of ah image display field is carried out between the TFT 
array substrate 10 and data-line 6a among the laminated structure on (refer to drawing 1 ) and the TFT 
array substrate 10. in addition, in the example shown in drawing 4 , it shall be arranged so that dataHine 
6a by which is formed, respectively from the thin film of protection-from-light nature, such as alloy film, 
such as metal membrane metallurgy group silicide, such as aluminum, etc., and two or more arrays were 
carried out may cross a frame field (namely, the inside of the frame field which the sampling circuit 103 
shown in drawing 3 has in a circumference side rather than data-line 6a — or arranged on the outside 
of a frame field) Therefore, even if internal reflection of a part of incident light Lin Lini which carried out 
incidence from the opposite substrate side is carried out by data-line 6a, internal reflection of this 
reflected light is again carried out by the 1st light-shielding film 53, and it does not carry out outgoing 
radiation from the TFT array substrate 10 side. That is, the light which has a light-and-darkness pattern 
corresponding to the existence of data-line 6a in the outgoing radiation light Lout for a display is mixed, 
and the situation which this light-and-darkness pattern image finally projects near the edge of a display 
image can be prevented. 

[0061] When light-shielding film 23' which specifies a frame field (to or side near [ a / data-line 6] the 
opposite substrate 20) is prepared on the opposite substrate 20 here like the example of a comparison 
shown in drawing 5 Internal reflection of a part of incident light Lin Lini is carried out by data-line 6a 
and light-shielding fi|m 23'. The light Louti which has a light-and-darkness pattern corresponding to the 
existence of data-line 6a in the outgoing radiation light Lout for a display is mixed, and. finally the light- 
and-darkness pattern corresponding to the existence of data-line 6a in a frame field projects near the 
edge of a display image. 

[0062] Although two or more data-line 6a is especially arranged in this example so that a frame field 
may be crossed As shown in drawing 6 (a), according to the structure of this operation gestalt. the light 
used as the light-and-darkness pattern corresponding to the existence of two or more data-line 6a 
generated by the internal reflection of the inferior surface of tongue of data-line 6a and the top face of 
the 1st light-shielding film 53 By existence of the 1st light-shielding film 53. finally whether outgoing 
radiation is carried out to the opposite substrate 20 side from the clearance between data-line 6a 
declines, and it hardly mixes in the outgoing radiation light Lout from the TFT array substrate 10 side. 
[0063] On the other hand, as shown in drawing 6 (b), according to the structure of the example of a 
comparison, internal reflection of a part of incident light Lin Lini is carried out to the top face of data- 
line 6a, and the inferior surface of tongue of light-shielding film 23'. The light used as the light-and- 
darkness pattern corresponding to the existence of two or more data-line 6a generated by this internal 
reflection By existence of the gap of data-line 6a and light-shielding film 23'. finally, whether outgoing 
radiation is carried out to the TFT array substrate 10 side will decline, and the part Louti will mix in the 
outgoing radiation light Lout by which outgoing radiation is carried out from the TFT array substrate 10 
side. Consequently, according to the example of a comparison, the light-and-darkness pattern 201 
corresponding to the flat-surface layout of data-line 6a to which the outgoing radiation light Lout 
crosses a frame field in near the edge of the display image 200 to which it comes to be projected 
through an incident light study system will project. 

[0064] however, as showed in drawing 4 and drawing 6 (a), in order that the light and darkness pattern 
corresponding to the flat surface layout of such data line 6a may not project with this operation gestalt. 
other wiring and the component which consist of a conductive ingredient which be a desired flat surface 
layout and have data line 6a and light reflex nature also with some in a frame field can be arrange, and 
an equipment design top be also very advantageous. 

[0065] thus, according to this operation gestalt. the grace of a display image is boiled markedly and it 
may improve so that clearly from the comparison with the example of a comparison. 
[0066] Furthermore, the return light which according to this operation gestalt was reflected with the 
rear face of the TFT array substrate 10 as shown in drawing 4 and drawing 6 (a), A part of return light 
Lrl from the incident light study system which projects the outgoing radiation light Lout for a display 
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which carried out outgoing radiation from the TFT array substrate 10 to the TFT array substrate 10 
Internal reflection is carried out by the 1st light'shielding film 53, and outgoing radiation is carried out 
from the TFT array substrate 10 side (that is, it is reflected by the 1st light-shielding film 53. and a part 
of return light Lrl mixes in the outgoing radiation light Lout for a display which carries out outgoing 
radiation from the TFT array substrate 10). Especially the return light that runs through the optical 
system of the prism which compounds three outgoing radiation light when a color projector is 
constituted combining the electro-optic device of three sheets is powerful, and such a return light Lrl 
may have the optical reinforcement which cannot be disregarded. However, since the 1st light-shielding 
film 53 is formed in the frame field also in such a case, the image corresponding to the existence of the 
1st light-shielding film 53 only turns into an image of the frame which does not serve as special light- 
and-darkness pattern patterns (refer to drawing 6 (b)). such as a striped pattern, and encloses the 
perimeter of a display image simply. Therefore, for those who look at a display image, the image of such 
a frame is not worried at all and is very convenient. On the other hand, in the example of a comparison, 
as shown in drawing 6 (b), since reflex paths differ according to the existence of data-line 6a, a part of 
such a return light Lrl will become the cause which finally projects the light-and-darkness pattern 201 
of data-line 6a. 

[0067] Furthermore, since it is good, a precision high to the mechanical alignment of an electro-optic 
device and a mounting case is not required, and this operation gestalt does not require a precision high 
about the configuration or dimension of the display window, in case an electro-optic device is held in a 
mounting case, without caring about the image of the frame by the internal reflection in data-line 6a and 
the 1st light-shielding film 53 being reflected as mentioned above. In addition, the need of forming a 
taper in the edge of the display window of a mounting case is also lost as a cure against internal 
reflection like the conventional example. Since a mounting case can be constituted with sufficient 
margin these results to incident light, it is very advantageous on practice. In addition, although this 
example explained only the wiring section installed from data-line 6a in the frame field, also when 
shading the wiring section installed from scanning-line 3a. it cannot be overemphasized that there is 
same effectiveness. 

[0068] The 1st light-shielding film 53 which specifies a frame consists of a metal simple substance 
containing at least one of Ti. Cr, W, Ta. Mo, and Pb(s) which are a desirable opaque refractory metal, an 
alloy, metal silicide, etc. like the above. If constituted from such an ingredient, the 1st light-shielding film 
53 and the 2nd light-shielding film are destroyed by high temperature processing in the formation 
process of TFT30 for pixel switching performed after the formation process of the 1st light-shielding 
film 53 (and the 2nd light-shielding film in the below-mentioned pixel section which consists of the same 
film as this) on the TFT array substrate 10, or it can avoid fusing by it. Moreover, as for the 1st light- 
shielding film 53, it is desirable to use the film of low reflection as possible. It is because it is easy to 
decrease light by this even if it carries out internal reflection. In addition, a front face may be oxidized, 
or irregularity is attached and you may make it light scattered about as an approach of making a 
refractory metal low reflection. Moreover, even if it carries out the laminating of the polish recon film 
etc. on a refractory metal, it is effective in suppressing reflection. 

[0069] Next, the configuration of the pixel section in the image display field of the liquid crystal 
equipment of the 1 st operation gestalt is explained with reference to drawing 7 and drawing 8 . Drawing 
7 is a top view of two or more pixel groups where the TFT array substrate with which the data line, the 
scanning line, a pixel electrode, the 2nd light-shielding film, etc. were formed adjoins each other, and 
drawing 8 is the A-A' sectional view of drawing 7 . In addition, in order to make each class and each part 
material into the magnitude of extent which can be recognized on a drawing, scales are made to have 
differed for each class or every each part material in drawing 8 . 

[0070] In drawing 7 . on the TFT array substrate of liquid crystal equipment, two or more transparent 
pixel electrode 9a (the profile is shown by dotted-line section 9a') is prepared in the shape of a matrix, 
and data-line 6a. scanning-line 3a, and capacity line 3b are prepared respectively along the boundary of 
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pixel electrode 9a in every direction. Electrical connection of the data-line 6a is carried out to the 
below-mentioned source field among semi-conductor layer 1 a. such as polish recon film, through the 
contact hole 5, and electrical connection of the pixel electrode 9a is carried out to the below-mentioned 
drain field among semi-conductor layer la through the contact hole 8. Moreover, scanning-line 3a is 
arranged so that the below-mentioned channel field (field of the slash of drawing Nakamigi going down) 
may be countered among semi-conductor layer la. And 2nd light-shielding film 1 la in the pixel section 
is prepared in the field shown with the slash of a drawing Nakamigi riser. That is. in the pixel section, 2nd 
light-shielding film 11a looks at TFT including the channel field of semi-conductor layer la from a TFT 
array substrate side, and is respectively prepared in the wrap location. In addition, although the 
prevention function of the optical leak in Pixel TFT will be demonstrated if 2nd light-shielding film 11a 
covers the channel field of semi-conductor layer la In order to give the wiring function for making 2nd 
light-shielding film 11a into constant potential, especially with the gestalt of this operation from the 
reason for specifying the opening field (namely, field which light penetrates) of the pixel section etc.. 2nd 
light-shielding film 11a is prepared in the shape of stripes along with scanning-line 3a. 
[0071] As shown in drawing 8 , liquid crystal equipment is equipped with the TFT array substrate 10 and 
the opposite substrate 20. The TFT array substrate 10 consists for example, of a quartz substrate, and 
the opposite substrate 20 consists of a glass substrate or a quartz substrate. Pixel electrode 9a is 
prepared in the TFT array substrate 10, and the orientation film 16 with which predetermined orientation 
processing of rubbing processing etc. was performed is formed in the bottom. Pixel electrode 9a 
consists of transparent conductive film, such as for example, ITO film (Indium Tin Oxide film). Moreover, 
the orientation film 16 consists of organic film, such as for example, polyimide film. 
[0072] On the other hand, it crosses to the opposite substrate 20 all over the, the counterelectrode 21 
is formed, and the orientation film 22 with which predetermined orientation processing of rubbing 
processing etc. was performed is formed in the bottom. A counterelectrode 21 consists of transparent 
conductive film, such as for example, ITO film. Moreover, the orientation film 22 consists of organic film, 
such as polyimide film. 

[0073] TFT30 for pixel switching which carries out switching control of each pixel electrode 9a is formed 
in the location which adjoins each pixel electrode 9a at the TFT array substrate 10. 
[0074] The 3rd light-shielding film 23 may be formed in fields other than the opening field of each pixel 
at the opposite substrate 20. Thereby, incident light does not invade into low concentration source field 
lb and low concentration drain field Ic which are channel field la' of semi-conductor layer la of TFT30 
for pixel switching, and a LDD (Lightly Doped Drain) field from the opposite substrate 20 side. 
Furthermore, the 3rd light-shielding film 23 has functions, such as improvement in contrast, and color 
mixture prevention of color material. 

[0075] In the location which counters TFT30 for pixel switching respectively, 2nd light-shielding film 11a 
is respectively prepared between the TFT array substrate 10 and each TFT30 for pixel switching. 2nd 
light-shielding film 11a may consist of same film as the 1st light-shielding film 53 which specifies a 
frame field on the TFT array substrate 10, as shown in drawing 4 and drawing 5 . Thereby, 
communalization of a process is attained and can hold down a manufacturing cost. Since 2nd light- 
shielding film 1 la is formed, the situation in which the return light from the TFT array substrate 10 side 
etc. carries out incidence to channel field la' of TFT30 for pixel switching, low concentration source 
field lb, and low concentration drain field 1c can be prevented, and the property of TFT30 for pixel 
switching does not change with generating of the current by light. 

[0076] Furthermore, the 1st interlayer insulation film 12 is formed between 2nd light-shielding film 11a 
and two or more TFT30 for pixel switching. The 1st interlayer insulation film 12 is formed in order to 
carry out the electric insulation of the semi-conductor layer la which constitutes TFT30 for pixel 
switching from 2nd light-shielding film 11a. Furthermore, the 1st interlayer insulation film 12 also has a 
function as substrate film for TFT30 for pixel switching by being formed all over the TFT array substrate 
10. That is, it has the function to prevent degradation of the property of TFT30 for pixel switching with 
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the dry area at the time of polish of the front face of the TFT array substrate 10, the dirt which remains 
after washing. The 1st interlayer insulation film 12 consists of high insulation glass, such as NSG (non 
doped silicate glass), PSG (phosphorus silicate glass), BSG (boron silicate glass), and BPSG (boron 
phosphorus silicate glass), or silicon oxide film, a silicon nitride film. etc. The 1st interlayer insulation film 
12 can also protect the situation where 2nd light-shielding film 11a pollutes the TFT30 grade for pixel 
switching. 

[0077] Storage capacitance 70 is constituted by installing the gate dielectric film 2 formed with this 
operation gestalt between the gate electrode which consists of a part of scanning-line 3a, and semi- 
conductor layer la from the location which counters scanning-line 3a, using as a dielectric film, installing 
semi-conductor layer la, considering as the If of the 1st storage capacitance electrodes, and using as 
the 2nd storage capacitance electrode a part of capacity line 3b which counters these further. 
[0078] TFT30 for pixel switching has LDD structure. Scanning-line 3a, Channel field la' of semi- 
conductor layer la in which a channel is formed of the electric field from concerned scanning-line 3a, Id 
list of high concentration source fields of low concentration source field lb of the gate dielectric film 2 
and data-line 6a which insulate scanning-line 3a and semi-conductor layer la,. and semi-conductor layer 
la and low concentration drain field 1c. and semi-conductor layer 1a is equipped with high concentration 
drain field 1e. One to which it corresponds of two or more pixel electrode 9a is connected to high 
concentration drain field 1e. Moreover, on scanning-line 3a, gate dielectric film 2, and the 1st interlayer 
insulation film 12. the 2nd interlayer insulation film 4 with which the contact hole 8 which leads to the 
contact hole 5 and high concentration drain field 1e which lead to Id of high concentration source fields 
was formed respectively is formed. Furthermore, on data-line 6a and the 2nd interlayer insulation film 4, 
the 3rd interlayer insulation film 7 with which the contact hole 8 to high concentration drain field 1 e was 
formed is formed. The above-mentioned pixel electrode 9a is prepared in the top face of the 3rd 
interlayer insulation film 7 constituted in this way. 

[0079] Although TFT30 for pixel switching has LDD structure as mentioned above preferably, it may be 
TFT of the self aryne mold which may have the offset structure which does not drive impurity ion into 
low concentration source field lb and low concentration drain field 1c, drives in impurity ion by high 
concentration by using gate electrode 3a as a mask, and forms the high concentration source and a 
drain field in self align. Moreover, although considered as the single gate structure which has arranged 
one gate electrode which consists of a part of scanning-line 3a of TFT30 for pixel switching between 
source-drain fields with this operation gestalt, two or more gate electrodes may be arranged among 
these. Under the present circumstances, to each gate electrode, the same signal is made to be 
impressed. 

[0080] Although a photocurrent will occur and the transistor characteristics of TFT30 for pixel switching 
will generally change here channel field la' of semi-conductor layer la, and by exciting an electron if 
light carries out incidence of the polish recon layers, such as low concentration source field lb and low 
concentration drain field 1c With the gestalt of this operation, since data-line 6a is formed from the 
metal thin film of protection-from-light nature, such as aluminum, so that it may lap from the bottom, 
scanning-line 3a The exposure of the incident light to channel field la' of semi-conductor layer la and 
low concentration source field lb, and low concentration drain field 1c can be prevented effectively at 
least. Moreover, as mentioned above, since 2nd light-shielding film 1 la is prepared in the TFT30 bottom 
for pixel switching, the incidence of the return light to channel field la' of semi-conductor layer la and 
low concentration source field lb, and low concentration drain field 1c can be prevented effectively at 
least. 

[0081] In addition, especially with the gestalt of this operation, electrical connection of the 2nd light- I 
shielding film 1 la is carried out to the constant source of potential, and let 2nd light-shielding film 1 ^M 
be constant potential. Thus, if 2nd light-shielding film 1 la is made into constant potential, potential ^ 
fluctuation of 2nd light-shielding film 11a will not do a practice top bad influence to TFT30 for pixel^f 
switching. In this case, although constant sources of potential, such as a negative supply supplied t^H 
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circumference circuits (for example, a scanning-line drive circuit, a data-line drive circuit, etc.) for 
driving the liquid crystal equipment concerned as a constant source of potential and a positive supply, a 
touch-down power source, the constant source of potential supplied to a counterelectrode 21 are 
mentioned, with the gestalt of this operation, 2nd light-shielding film 1 la shall be connected to the 
negative supply of a scan drive circuit. Thus, if the power source of a circumference circuit etc. is used, 
it is necessary to prepare neither potential wiring of dedication, nor an external circuit connection 
terminal, and 2nd light-shielding film 11a will be made to constant potential. When the 1st interlayer 
insulation film 12 is thick enough, 2nd light-shielding film 11a may be formed in the shape of an island for 
every pixel unit, and you may constitute so that it may become floating electrically. Moreover, the 1st 
light-shielding film 53 and 2nd light-shielding film 11a which specify a frame field may be connected 
electrically. Since the 1st light-shielding film 53 which specifies a frame field is fixed to constant 
potential by this, the diving of the noise to data-line 6a or scanning-line 3a can be prevented. 
[0082] In addition, as shown in drawing 7 . with this operation gestalt. the 1st light-shielding film 53 and 
2nd light-shielding film 1 la have conductivity, and although wiring for dropping 2nd light-shielding film 
11a on constant potential is also formed from the same film as these, redundancy wiring of data-line 6a. 
scanning-line 3a, capacity line 3b, etc. may be formed not only using constant potential wiring to apply 
but using 2nd light-shielding film 11a. Thus, if constituted, since the light-shielding film and wiring which 
specify a frame field can be manufactured at the same process from the same film, it is advantageous 
on a production process. Moreover, when forming from a conductive ingredient similarly about the 1st 
light-shielding film 53 shown with the operation gestalt of others which are explained below, various 
wiring may be formed from the same film as the 1st light-shielding film 53. However, if it does not use as 
such wiring or a conductive layer for junction, it is, even if formed from insulating ingredients, such as 
organic film, and the 1st light-shielding film 53 is **. 

[0083] (The 2nd operation gestalt) Next, the 2nd operation gestalt of this invention is explained with 
reference to drawing 9 and drawing 10 . Drawing 9 is the top view of sampling switch 103a [ in / here / 
the 2nd operation gestalt ] (refer to drawing 3 ), and drawing 1 0 is the B-B' sectional view of drawing 9 
R> 9. In addition, in drawing 9 and drawing 10 , the same reference mark is given to the same component 
as the 1 St operation gestalt shown in drawing 8 from drawing 1 , and the explanation is omitted. 
[0084] As shown in drawing 9 and drawing 1 0 . the 2nd operation gestalt It is arranged in the frame field 
where the sampling circuit 103 shown in drawing 3 is specified by the 1st light-shielding film 53. And it 
differs from the case where the point that counter each sampling switch 103a which becomes the 1st 
light-shielding film 53 from TFT. and opening 53a is prepared is the 1st operation gestalt. Furthermore, 
unlike the case where the point that the picture signal line 115 which consists of aluminum film etc. so 
that opening 53a may be covered from the opposite substrate 20 side, and data-line 6a are locally 
formed broadly in this part is the 1 st operation gestalt. about other configurations, it is the same as that 
of the 1st operation gestalt. 

[0085] According to the 2nd operation gestalt, a deployment of the substrate top field restricted by 
arranging a sampling circuit 103 in the frame field in this way can be aimed at, and it also becomes 
possible to take a larger image display field on the substrate of the same area. Furthermore, the same 
with the light-and-darkness pattern corresponding to data-line 6a shown by drawing 6 from drawing 4 
not being displayed, since the 1st light-shielding film 53 is formed in the TFT array substrate 10 side of 
sampling switch 103a also in this operation gestalt, the light-and-darkness pattern corresponding to the 
flat-surface layout of such sampling switch 103a does not project. For this reason, it is a desired flat- 
surface layout, and sampling switch 1 03a can be arranged in a frame field, and an equipment design top 
is also very advantageous to it. In addition, circumference circuits other than sampling circuit 103 (for 
example, a precharge circuit, a scanning-line drive circuit, a data-line drive circuit, etc.) may be arranged 
in a frame field, and opening may be prepared in the part which counters TFT which constitutes a 
circumference circuit in this case like the case of TFT shown in drawing 9 and drawing 10 , and you may 
constitute so that it may cover with wiring which consists of a protection-from-light nature ingredient. 
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[0086] Since opening 53a is prepared in the field which counters sampling switch 103a which becomes 
the 1st light-shielding film 53 from TFT especially with the 2nd operation gestalt. the 1st light-shielding 
film 53 does not counter semi-conductor layer la" (refer to drawing 10 ). but these transistor 
characteristics of TFT can carry out before-it-happens prevention of the situation of changing with the 
potentials in the 1st light-shielding film 53. and the protection-fromHight performance degradation by 
having seen opening 53a superficially from the opposite substrate 20 side, and having prepared opening 
53a, since it was covered with the broad part of the picture signal line 115 which consists of aluminum 
film etc. — most — or it is not generated at all. In order to form the picture signal line 1 1 5 broadly 
especially, since an additional process is unnecessary, there is also little disadvantageous profit on a 
production process. 

[0087] In addition, the picture signal line 1 15 may be made broad in this way, and opening 53a may be 
constituted so that opening 53a may be covered by other light-shielding films instead of a wrap. For 
example, other light-shielding films may be formed in the part which counters opening 53a in the shape 
of an island. As such other light-shielding films, may form the light-shielding film of dedication 
additionally into the laminated structure on the TFT array substrate 10, and One which has the 
protection-from-light nature for forming other wiring and the component in the laminated structure on 
the TFT array substrate 10 of film may be used, and a light-shielding film may be separately formed on 
the opposite substrate 20, or you may form from the same film as the 3rd light-shielding film 23 on the 
opposite substrate 20. 

[0088] (The 3rd operation gestalt) Next, the 3rd operation gestalt of this invention is explained with 
reference to drawing 1 1 and drawing 12 . It is the diagrammatic sectional view [ here ] which drawing 1 1 
expands the laminated structure by the side of the TFT array substrate 10 in the part corresponding to 
the A-A*C-C of drawing 1 [ in / it is a sectional view in the part corresponding to a cross section, and / 
in drawing 1 2 / the 3rd operation gestalt ]' cross section of drawing 7 in the 3rd operation gestalt, and is 
shown. In addition, in drawing 1 1 and drawing 1 2 , the same reference mark is given to the same 
component as the 1 st operation gestalt shown in drawing 8 from drawing 1 R> 1 , and the explanation is 
omitted. 

[0089] As shown in drawing 1 1 , an example slack barrier layer 80 of the conductive layer for junction 
which relays TFT30 for pixel switching and pixel electrode 9a through a contact hole in each pixel the 
3rd operation gestalt Unlike the case where the point by which the laminating is carried out between 2nd 
interlayer insulation film 4a carried out for 2 minutes and 4b is the 1st operation gestalt, as shown in 
drawing 12 The 1st light-shielding film 153 which specifies a frame field does not consist of the same 
film as 2nd light-shielding film 11a arranged at the TFT30 bottom for pixel switching. Unlike the case 
where the point which consists of the same electric conduction film as the barrier layer 80 is the 1 st 
operation gestalt, about other configurations, it is the same as that of the 1st operation gestalt. 
[0090] according to the 3rd operation gestalt — drawing 1 1 — setting — case the distance between 
layers of pixel electrode 9a and TFT30 for pixel switching is large — such — the barrier layer 80 — 
using — comparatively — easy — dependability — the electrical connection of both can be carried out 
highly and comparatively using the contact hole of a minor diameter. And since especially the 1 st light- 
shielding film 153 that specifies such a barrier layer 80 and a frame field consists of the same film, such 
as for example, refractory metal film, both can be manufactured at the same process. However, you may 
make it form the 1st light-shielding film 153, as shown in drawing 12 , without forming the barrier layer 
80 in each pixel. 

[0091] As shown in drawing 12 , with and electric conduction film, such as aluminum which forms data- 
line 6a Even if internal reflection of a part of incident light Lin which carried out incidence from the 
opposite substrate 20 side is carried out It is based on radical Motohara ** explained by drawing 6 (a) 
like the case of the 1st operation gestalt. The situation which internal reflection of this reflected light is 
again carried out by the 1st light-shielding film 153 which specifies a frame field, does not mix and carry 
out outgoing radiation to the outgoing radiation light Lout from the TFT array substrate 10 side, and this 
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light-and-darkness pattern image finally projects near the edge of a display image can be prevented. 
[0092] (The 4th operation gestalt) Next, the 4th operation gestalt of this invention is explained with 
reference to drawing 1 3 . It is the diagrammatic sectional view [ here ] which drawing 13 R> 3 expands 
the laminated structure by the side of the C-C TFT array substrate 10 in the part corresponding to a 
cross section of drawing 1 in the 4th operation gestalt, and is shown. In addition, in drawing 13 , the 
same reference mark is given to the same component as the 1 st operation gestalt shown in drawing 8 
from drawing 1 R> 1. and the explanation is omitted. 

[0093] As shown in drawing 1 3 . unlike the case where the point the 1st light-shielding film 253 which 
specifies a frame field is formed in the rear face of the TFT array substrate 10 rather than consists of 
the same film as 2nd light-shielding film 11a arranged at the TFT30 bottom for pixel switching is the 1st 
operation gestalt, the 4th operation gestalt is the same as the 1st operation gestalt about other 
configurations. 

[0094] Since according to the 4th operation gestalt it is also possible to form such 1st light-shielding 
film 253 after being able to form the 1st light-shielding film 253 using thin film coating technology or a 
printing technique and completing an electro-optic device mostly, it can avoid putting the 1st light- 
shielding film 253 concerned on the hot environments at the time of forming TFT30. For this reason, the 
1st light-shielding film 253 can be formed by various kinds of approaches from various kinds of 
ingredients which do not receive constraint of temperature etc., and it is convenient. 
[0095] and even if internal reflection of a part of incident light Lin which carried out incidence from the 
opposite substrate 20 side be carry out with electric conduction film , such as aluminum which form 
data line 6a , the situation which internal reflection of this reflected light be again carry out by the 1st 
light-shielding film 253 which specify a frame field , do not mix and carry out outgoing radiation to the 
outgoing radiation light Lout from the TFT array substrate 10 side , and this light and darkness pattern 
image finally project near the edge of a display image can be prevent . 

[0096] In addition, the 1st light-shielding film 53 shown in drawing 4 etc. in each operation gestalt 
mentioned above, Two or more light-shielding films are used among the 1st light-shielding film 153 which 
consists of the same film as the barrier layer 80 shown in drawing 1 1 , the 1st light-shielding film 253 
prepared in the background of the TFT array substrate 10 shown in drawing 1 2 R> 2, the 3rd light- 
shielding film 23 prepared in the opposite substrate 20 side, the light-shielding film which consists of the 
same film. You may constitute so that a frame field may be partially specified in redundancy at least. Or 
by combining two or more light-shielding films among these may prescribe a frame field (for example, the 
1st light-shielding film 53 may prescribe one side of a frame field, and other sides may be constituted so 
that the 1 st light-shielding film 1 53 may prescribe). 

[0097] On the other hand, if it constitutes so that all or some of opening field of each pixel may be 
specified using the film with other optical protection-from-light nature of 2nd light-shielding film 11a, 
data-line 6a, and barrier layer 80 grade, the 3rd light-shielding film 23 which specifies the opening field 
of each pixel shown in drawing 8 and drawing 1 1 can also be omitted partially or extensively. Or the 3rd 
light-shielding film 23 may mainly be constituted as film for heat cutoff accompanying incident light so 
that the 3rd light-shielding film 23 may prescribe the opening field of each pixel in redundancy. 
[0098] moreover , the basic principle of this operation gestalt to which the light and darkness pattern by 
internal reflection in a frame field , such as the data line and the scanning line , do not project it near 
the edge of a display image even if it apply the invention in this application to the liquid crystal 
equipment of the transparency mold of which methods , such as TFD active matrices other than a TFT 
active matrix drive method and a passive matrix drive method , be maintain ( refer to drawing 6 ) , and 
can expect the same effectiveness as this operation gestalt . Furthermore, even if it applies this 
invention to the liquid crystal equipment of the mold which carries out external [ not only of drive circuit 
built-in liquid crystal equipment (refer to drawing 1 and drawing 2 ) but the drive circuit ], the same 
effectiveness as this operation gestalt is demonstrated. 

[0099] In the liquid crystal equipment in each operation gestalt explained above, a polarization film, a 
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phase contrast film, a polarizing plate, etc. are respectively arranged in a predetermined direction 
according to the exception of modes of operation, such as TN (Twisted Nematic) mode. VA (Vertically 
Aligned) mode, and PDLC (Polymer Dispersed Liquid Crystal) mode, and the no MARl White mode / 
NOMA reeve rack mode in the external surface of the opposite substrate 20, and the external surface of 
the TFT array substrate 1 0. 

[0100] (Configuration of electronic equipment) The electronic equipment constituted using the liquid 
crystal equipment of an above-mentioned example is constituted including the electro-optic devices 100, 
such as the source 1000 of a display information output shown in drawing 14 , the display information 
processing circuit 1002, the display drive circuit 1004, and liquid crystal equipment, the clock generation 
circuit 1008, and a power circuit 1010, The source 1000 of a display information output is constituted 
including the tuning circuit which aligns and outputs memory, such as ROM and RAM, and a TV signal, 
and outputs display information, such as a video signal, based on the clock from the clock generation 
circuit 1008. The display information processing circuit 1002 processes and outputs display information 
based on the clock from the clock generation circuit 1008. This display information processing circuit 
1002 can include for example, magnification and a polarity-reversals circuit, a phase expansion circuit, a 
rotation circuit, a gamma correction circuit, or a clamping circuit. The display drive circuit 1004 is 
constituted including a scan side drive circuit and a data side drive circuit, and carries out the display 
drive of the liquid crystal panel 1006. A power circuit 1010 supplies power to each above-mentioned 
circuit. 

[0101] As electronic equipment of such a configuration, the projection mold display shown in drawing 1 5 
can be mentioned. 

[0102] Drawing 15 is the outline block diagram showing the important section of a projection mold 
display, the inside of drawing, and 1 102 — the light source and 11 08 — a dichroic mirror and 1 106 — a 
reflective mirror and 1 122 — an incidence lens and 1 123 — a relay lens and 1 124 — an outgoing 
radiation lens, and 100R, 100G and 10 — in B, liquid crystal light modulation equipment and 1112 show a 
cross dichroic prism, and 1114 shows a projection lens. The light source 1 102 consists of a reflector 
which reflects the light of lamps, such as metal halide, and a lamp. The dichroic mirror 1 108 of blue glow 
and green light reflection reflects blue glow and green light while making the red light of the flux of lights 
from the light source 1 102 penetrate. It is reflected by the reflective mirror 1 106 and incidence of the 
transmitted red light is carried out to liquid crystal light modulation equipment 100R for red light, on the 
other hand, green light is reflected with the dichroic mirror 1 108 of green light reflection among the 
colored light reflected with the dichroic mirror 1 108 — having — the object for green light — incidence 
is carried out to liquid crystal light modulation equipment 100G. On the other hand, blue glow also 
penetrates the 2nd dichroic mirror 1 108. In order to prevent the optical loss by the long optical path to 
blue glow, the light guide means 1 121 which consists of a relay lens system containing the incidence 
lens 1122, a relay lens 1123, and the outgoing radiation lens 1124 is established, and incidence of the 
blue glow is carried out to liquid crystal light modulation equipment 100B for blue glow through this. 
Incidence of the three colored light modulated by each light modulation equipment is carried out to the 
cross dichroic prism 1 1 1 2. As for this prism, the dielectric multilayers in which four rectangular prisms 
reflect the dielectric multilayers which are stuck and reflect red sunset in that inside, and a blue light 
are formed in the shape of a cross joint. Three colored light is compounded by these dielectric 
multilayers, and the light showing a color picture is formed. With the projection lens 1114 which is 
projection optical system, the compounded light is projected on a screen 1 120, and an image is 
expanded and it is displayed. 

[0103] This invention is not restricted to each operation gestalt mentioned above, and can be suitably 
changed in the range which is not contrary to the summary or thought of invention which can be read in 
a claim and the whole specification, and the liquid crystal equipment accompanied by such modification 
is also contained in the technical range of this invention. 
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[Translation done,] 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 

precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the top view showing the whole electro-optic device configuration of the operation 
gestalt of this invention. 

[Drawing 2] It is the H-H' sectional view of drawing 1 . 

[Drawing 3] It is the block diagram showing the circuitry of the electro-optic device of drawing 1 . 
[Drawing 4] It is the diagrammatic sectional view expanding and showing the laminated structure by the 
side of the TFT array substrate in the C-C cross section of drawing 1 of the 1st operation gestalt of 
this invention. 

[Drawing 5] It is the diagrammatic sectional view expanding and showing the laminated structure of the 
example of a comparison in the part corresponding to the C-C cross section of drawing 1 . 
[Drawing 6] It is the diagrammatic conceptual diagram ( drawing 6 (b)) showing signs that the incident 
light and return light in the example of a comparison shown in the diagrammatic conceptual diagram 
( drawing 6 (a)) and drawing 5 which show signs that the incident light and return light in the operation 
gestalt shown in drawing 5 are shaded are shaded. 

[Drawing 7] It is the top view of two or more pixel groups where the TFT array substrate with which the 
data line, the scanning line, a pixel electrode, the 2nd light-shielding film, etc. were formed adjoins each 
other. 

[Drawing 8] It is the A-A' sectional view of drawing 7 . 

[Drawing 9] It is the top view of the sampling switch in the 2nd operation gestalt of this invention. 
[Drawing 10] It is the B-B' sectional view of drawing 9 . 

[Drawing 1 1] It is a sectional view in the part corresponding to the A-A' cross section of drawing 7 in 
the 3rd operation gestalt of this invention. 

[Drawing 1 2] It is the diagrammatic sectional view expanding and showing the laminated structure by the 
side of the TFT array substrate in the part corresponding to the C-C cross section of drawing 1 in the 
3rd operation gestalt. 

[Drawing 1 3] It is the diagrammatic sectional view expanding and showing the laminated structure by the 
side of the TFT array substrate in the part corresponding to the C-C cross section of drawing 1 in the 
4th operation gestalt of this invention. 
[Drawing 14] It is the example of electronic equipment. 

[Drawing 1 5] It is the example of a projection mold display also as an application using this example. 

[Description of Notations] 

la — Semi-conductor layer 

If — The 1st storage capacitance electrode 

2 — Gate dielectric film 
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3e — Scanning line 
3b — Capacity line 

4 — The 2nd interlayer insulation film 

5 — Contact hole 
6a — Data line 

7 — The 3rd interlayer insulation film 

8 — Contact hole 
9a — Pixel electrode 

10 — TFT array substrate 

10a — Image display field 

11a — The 2nd light-shielding film 

12 — The 1st interlayer insulation film 

20 — Opposite substrate 

21 — Counterelectrode 

23 — The 3rd light-shielding film 
30 — TFT 

50 — Liquid crystal layer 
52 — Sealant 

53.153.253 ~ The 1st light-shielding film 

53a — Opening 

70 — Storage capacitance 

80 — Barrier layer 

101 — Data-line drive circuit 

103 — Sampling circuit 

1 03a — Sarnpling switch 

104 — Scanning-line drive circuit 

114 — Sampling circuit drive signal line 

115 — Picture signal line 

[Translation done.] 
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whx\t. m iM^m^^mm<D^ 1 «igiBii(cistt ^>nT 

BJBf/^iS'->*^*?*L!li;^n^c:i:«fj:i/ifci!6> SiiiM^ 

[0018] *^ig(Dmm5t^Sttoft!j(7)ii«j-ee, w 

50 iS^2S«»CiB-r-5ftHc^ltsaffiElllS«±fC, BtrB2 
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[0 0 19} z.(n^mz^n\t. ^ia«±tc«A?>n 

L;^c*^*?,« *»BJTiS, ^ 1 ji7^)K/&«^<D^ 1 SlSfliJ 

[0 0 2 0] t8i2P3a[5iK«. ■y->>^u 

[0 0 2 1] c©j;^jc«ifiK-rn«, mk<Dmm^m 
[0 0 2 2] m%m.m.mLn\znm.mmmm-&ntz.m 

[0 0 2 3] z.(D^o\zmi^tn\t. mm.M^mmmv 
mum^WLn^nx\^^^<Dx. mm.mntmmm:Vy>'j 

vit, mijS3tM±{cig:tte>n^c5^i'^;p^«ts^^ 
im%mt(Dfsi\z^n^^mi3v^^) >if\zi:K) , iii 

L^^«^c^lJll5tli[^cM□^»*^^tst^ Mpas^&fflia 

mx\t. MPgB«. ^2aS©#]d^^¥®W(C^T. «s| 
;itfA 1 ^*^^>;i^iB^<7)-gp^rJ;Dffi^^nT^iS©T' 



(5) 

8 

[0 0 2 4].'^sssi@i®«rtirHjaiiiK75«gB«^?nfcSi 

^Ttt, BtUBmiiiTtiiti. mmmmm^mmmvyy 
'y7.^<D'pfi.<t^^'-v\zn\^-t^mmzmu mm 

^■®mz^xm^mnw>^mo^(Dm%m^^\zmx 

[0 0 2 5] ;i®<J;c){Clifi£f JliSlHlSSffl^Mh 
10 yy'y7.^(D'pfi< th^\ ^)V^^\Zlfi\^-t^^^\Z 

mnmmni^nx^^^(Dx. mmwi^mnmhyy'j 

x^(Dhyyi^x^^m^. ^im^mizidi-^^mmz 

mizma^^mi>f^t. ma^^mmt^^oy&^mm 

^i&mxum2mmo:>mt)^>h^m&3\zM.xm(Dm 
^mzi:K)mt:>nx\^^^(Dx\ ^^mmit^cu^K m 
mamz^i^-r^mmiz^mz. m<Dmytm^j^ 

20 [0 0 2 6] *^BJCD«»7t^gM©ffi<7)ffi«T«. SU 

m\zmm-^nrzmm7.-( y^yifmmmhyy-yT.^^ t 
^^izmx^o 

[0 0 2 7] ^<7)ffi«»cj:n«, ^<Dmi^m\z\i. 

«®*t|Ki!i^n-5, J;t3^<!^Wlc«. ^3E«^*^^^^ 

ifmmmhyyi^7.^.^iYvxmmmm\zmf^^n^, 

[0 0 2 8] zommT.'i y^y'^mmmhyy-yT.^ 
^m^rcmmx^i. ^^BM(Dm^^^mm<om<bmmT 

^y'!fmmmhyyi^7.i'<o<}^ts.< iih^^^)^^^ 
miimimw.mt)^^M.xm'!)^m\zm^^nrzf^2M^ 

[0 0 2 9] jioj;5ic«ifiK-rn«. f^2m^m\z^ 
0. mm7.'iy^yifm»mhyy'y7.^(D^pf3i< th 
^^^)imm^. mimmmf}^i^M.xmt}n^(DXs w. 
1 Tsw $ nfcH t9 1 ^ m« L 

z.<D^\^)vm.m\zx^-r^^t\ziir)^m7. 
-i y^y^mmmhyy-yx^oyi^m^mt-r^mm^ 

i«?£««-rsigije7tigt|pi-ii[*^e.^isfc». |pi-x 
50 gTM«siSj^T#s'©-e, S{jtxe±#fijTa&*. 
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to 0 3 0] ^\^^tz.(Dmm7.^ y^y^mnmvyy 
[0 0 3 1] z.<D^o\zm^-tn\t. mnw&tmmT. 

[0 0 3 2] *|6W®mm5t#S«©«J©S8«-Ctt, h9 

fg 1 «7tM @ « ^ nx t. i ^ 0 

[0 0 3 3] c:«^«(cJ;n«, i»«tt«i^*^^>?^fi£^? 

[0 0 3 4] :i<Dm.mx\t. HfifB^«^i^#t*&-r^«iis 
[0 0 3 5] z<Diio\zm^-tn\t. mmmmzm^^ 
[0 0 3 6] mm<D^2m^m^mf^tzm.mx'{t. mt^ 

[0 0 3 7] Z.(Dj;:o\zm!^-tnU. ^iM^mRlff^ 

2mytm>s:m-^mmzm^-r^^tt^x^^. 

[0 0 3 8] S9 
[0 0 3 9] :i(DmmiZ^tHt. ^ 

»i68ii©5tfiiBiis. f^i^i^m^i^^Mmzmt-rtz 
tb(D^m&mmmtLxm(Dmm>s:mmxi^, ^lx 
mz, z<D^otm<DSiwt. ^mmm=s:m^r^f^i 

[0 0 4 0] :^mM(Dn%tft^mm(Dm(Dmmx\t. m 
mm 1 j&^m(D'pu < t h-mzmtj. o , mimmm^ 
=s:m^-t^i&<Dmytm^jE\zm^^o 

[0 0 4 1] :i<Dmm\z^nii. m(Dm^mit. mim 
^m<D'pu<t'b-wzmt£^xi5K). <i^u<th^^ 
m\zmmmm^'K.&ff]izm^r^o z(D^ofm(Dm^ 
m<Dmm&mit, fsim^m(D^o\zf&^^nx^ibr 



(6) 

JO 

i^m. wim<D^^y^y':fmmmhyy'yx^tmmm 
i&t(DmizifftEr^'pmmmmmtm~mti^^t£^mi 
m^m. mimw.(nmm\zmii^nrcmim^m. mi 
mmzmnibnrzm(Dmytm, m2mm\zm.mtitcm 
(Dm^mm<Dr>-^2'D&.±^m^^x. K&mizmmmi$. 
=^m^-r^iit\z^r)^ mmmmz$,^mm(D[HmK^ 

tc ct -5 Bg/i ^ - lift L ai $ n 5 Sr ct D ?SIHC|» 

10 [0 0 4 2] ^mM<Dz.(Di:oUi'^mRUi&i<DmmfA 
\zmm-r^^m(Dmm^^m<E>f}^\z^n^, 

[0 0 4 3] 

[0 0 4 4] {n%yt^mm<D±i^mm %ir. 

mm<Dm%%^mm.<D±wmmz'D\.^x. mi'Si.ism2 
^^m\^xmmr^. z.z.x\t. m.mm^nmm(DT¥ 

m\zt?>. 

20 [0 0 4 5] iai«, TFT71/-rS«$r^W±(Cfl^fig 

^nrc^m^mmtmzi(t\^mm(DmA^ibM.rcw-mmx 

[0 0 4 6] HlJit/0 2fr*5l,>T. }^^ggtt> SBji 

umi&mo:>-mt.vx(DTFT.7]^^&mi 0 ta?^ 

5 OA^ttA^nXifet), TFT7W»«1 0 t^r6]» 

«2 0<i:«, 0 acDJ^H^c■l4«■rsv- 

;^fflJl^^c^^^e>nfcv-;^*r5 2\z^oms.i,zmm^n 

.Xti-5. 

30 [0 0 4 7] ->-;W5 2«. MS«S:ft5t)^t>ii--2)fc 

S!ig:/n-fe7;lr*3l>XTFT7U-rS«l 0±lcS*$ 

ntcm, mn■^^mM. tmmiz^iomif^mnrz%<D 
x»s, ->-;i'«5 2 4'fr«, ^^^sgs*^:^ 

x*n«, M««PBi®gg)ii («igppi^^>>y) ^Rftstt 
yzfmvi.. O'^'ir-^snxckii. 

[0 0 4 8] ->-;W 5 2 *^EB$nfci>-;i/^iii<7)|^ 
fiiJlr«TLX, 0 a«ffi^M«<&«^-r 

■SUlj^TtlKS 3 75^*TFT7U-r»«l 0±JC^tj-^)n 
Xli*. 

[0 0 4 9] y-)vm 5 2 *^gBB$nfc->-;i'«s^©^i- 
m(r>mm^m\z\t. 'f-^m.mmm^\o\RTS9s-^m 

^^mmfl 0 2*tTFT7^'fa«l OW-afCitt:? 

x^tt^nxfeo. ^SEi^iBi&iHiK 1 0 4 c©— a 
50 tc:B!is-r5)2jat3}{joxette.nxiiS. mutftt 
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gem 0 5*t|gite.nT(/iS. )fctl^i]»S2 ocoa 
ffil 0 titimmm2 o tropBiT-aaw^a^i-s^cto© 

[0 0 5 01 0 2t'43t.iT, TFTJl^'fSSl 0±{C 
Ml^nS«2 0±t«, MlB]«@2 l*^JKfi£$nfc«±l 

gB^^ (ia2T«T(cfirB-r^e) iz. d^u^s h.^ws 

IS] $ ^ t * (d :^ U'^ji' h $r##-r ^ <fc 

[0 0 5 1] s^c. i^sB 5 o«. mx\i-mx\mm 

[0 0 5 2] (tta^*g«cD[ii8&«fig) ifmmmm\z 
^^n%%'^mmoym^m^\z'D\,^x. 0 3*#b8lt 

[0 0 5 3] E3«, ^agB«TFT7U-fa«±(C 

m'^^mmm<Dmm\z{tmt^mmm^^if^i^x\^^^. 

[0 0 5 4] EI3tC*5(.iT, *ll».^tCJ:-5?S^HSB 

^©B^H, ia^«ig9a^$iJia?-r^feJe)<7)TFT 3 0 

$n^x-5'll6 a*t^MTFT 3 0(Z)V-7.lC«m«) 

1. S2, Sn«, ;i<DMS{cMll*(rtt^LTfc« 
t);^Ct>b, Hlift^Sl, S2. Sn^. N (fi 

N«2JK±oi^ss) m<Dmn\ziy^)7)v-nvv 

[0 0 5 5] TFT3 0©y-htC^*«l3 a*i 

3 a(C/i;U7,M(r^fifi^G 1> G2, GmS:. ^ 

iffi9a«, T-FT 3 o<DVV'^y\zn.%mzmm,^nx 

*50. T.'f >y5'>i^^^T^i>TFT3 0 2:— ^fflrel^c 

n't<D7.^ y^^mc^ztiz^*:). f-^me aA^^b 

tt$&$nSil««^S K S2, Sn^S:BlfS(D^-r 

^tiitmmi'^)\^<Dmmm^si, S2. sn«. 



(7) 

n\t^mmzmfis.^nrcMmmm mzmm) t(Dmx- 
r)^irm'^(Dm\^-p^m^^itt^:it\z^o. 

^«2rJ^fi£-r^itii6®E^T^-5^M^3 b^igtt 
T=bAl/iL, M®:®^*ill3 a t®KT^»Sr}^^LT 
t) a C i ti-g- 5 S T t>/j; ti. 
20 [0 0 5 6] 0 3tc*5iiT> i^SSati, ±M<r>iio\z 
x-iS'^ea, ^*^3 aifTi^J^fig^n^cTFTTP'f 

1 . 3 a *igi!>T^^**l^»ilHlg§ 1 0 4 Rt/ia 

0m^«:lJ->7''J >i^-r^1}->7''J >yiHlSS 1 0 3 ^« 

*<DH^«^^1 1 5;i^*B2*l$nxUi-5o H^fl^ieg 1 
1 , s 2, S ni)mi^^rL^, 

[0 0 5 7] 'f-^^m.W]m^ 1 0 1 «. &^m.mm^ 

8Si 0 4AVt;i.XW{C^aE|g3 a fcmSlC^SW^Sriil 

^©ic-&t)-&T. ^y^')y^m^mmmnm\ 14^ 

0 3«:«lfiK-r-5^-tJ->yj>i7'X'f -y^l 0 3 aO$iJP 

ss^^Jr«;^-r^. it>:/u>i7'[5issi 0 3«, z.<d^> 
•:f^}y^m^mmm^^zit:scx. 1 5±® 

40 iiI#(i^$:-y->7'U >i?'bT, air^ti^T 

[0 0 5 8] 1^, •y->7''J>i'|5I8&l 0 3^«^T^# 
1i->7'U >:?'X-f -y 5^1 0 3 a«, S!it5ei*ll©«.'*k*^ 

^.$f*U<ti, ia^a5»ci3tt?>TFT3 oilHl-Mjgy 
U^L7.\Zi:.y)m^'^miS.n=J-^:^)Vm. p5^^*;i/S, 

-5 CD T F T tJ^ e. $ n -5) . 
[0 0 5 9]:;^»I. 114 75^^,0 6 ^#HaL-T, *ilifSJg 

i^jB-rs. ii^tc, E4«. 0i©c-c' mm\z^n 

50 5TFT7WS«1 Ofia©ttl«ijfi<£i£:febT*-r0 
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0. 06 (a) 0 5{C^Ufe^JiS}gffif'*3tt^Al* 

0 6 (b) «, 0 5(c^U;tttfe«Csjtr*3tt^AW 

[0 0 6 0] E4tr^-r<i:5tC, *:^SEJ^ffiTia!f#(C, 

ii^g^ffij^<7)Siiiffl^sa^T^^ 1 m%m 5 3 « 

> TFT71x-f»«l OiCDfflB^it*, 

TFTTi^-fX^i 0 tT'-^^e a trofflnfflssn 

•y->^u >^yiH]S§i 0 3a, T'-^^e aiOfciiswj 
{c ^ ^aiM« t ^ «Si&ffi«co ic iBB $ tiT 

S«fi!l*^e.AWbfeAlt?tL i n®-g|5L i n 1 75^1*1 B 

rtBswsnxTFTTKS^i ofi!i*^e,mi>f-r^ii 

i:«;^£V>. fiP-^, «S^ffl©!±ilKf31£L ou t tC, x-^'iH 
6 a0W»C?*f£:Lfc?^Be/1^'->SrltO?1£*^igi;o 

ss^ b tb s n -5 » ^ ^ i» ± T # ^ . 

[0 0 6 1] ^:;iT. 0 5{'^LfeJtt!^*»J©J;ptC, n 
(6]Sffi2 0±tC (gtli«x-^'^6 a J;t3 *)Mrn]S«2 

0 (ciai^ffltc) siiftMi^5r«^-r-5jE7t(i 2 3 ' ^mn 

tzmti\Z.\t. AWt^L i n©-g|5L i n lti^f-'^U& 

&t.m%m2z' i:-crt®s*r$ri. «*ffl®mw^L 

ou tlr. x-^'^6 aKi**l(C*ffE;LfcBJBt/1:5'-> 

lt-5x-^*l6 a<Dfl-«UCjif^SL-fc?^BgA^ — 

[0 0 6 2] ;i®0iJTlS, ffi^M®^«^^<J:5 

tCttlS<Dx-3?^6 a*^*BE«$nTl^^*^, 06 (a) 

a ©TBt^ 1 j^Ttli; 5 3 <I>±Bt©rtBStttCJ;oT 

5g4t-5^S^C07'-:$'^6 a(7)#«ltCMfSf 

x-^^6 a(DitrBid^e,*n6]a«2 ofiijfctiiits 
n^A^MS^n, TFTTk'fSSi offlijA^&mw^L 

o u t H?gA-r-5C:i:«> 3?&tV=tV><^T*^. 
[0 0 6 3] ;inJC*fbT, 06 (b) lI^TJc^tC. 
JtUE^jro^ji{::J;n«, Alt3tL i n©-gSL i n l*t 
x-^«l6 a©±ffltje3tl^2 3 • OTSiOI^ESI* 
;icD[*>iffiSS>ftCJ:oT!S!^T^ffllS<7)7'-3'^6 
aCD*«Hc:*H€;-r^?^B&/^^'->ti^t'5*«. 7^-37^ 

TFTTW-f S«l offlSfciiiitsnsd^MSsn. 



(8) 

N 

-ew— BBL o u t TFTTlz-fS^l 0<BiJ*^e,|±J 

W$ni)|±iW7ieLou t{cigAUTLS5«>T*i). ^ 

^:frLTgtt$nT7i-5*:^P^2 0 0ro»#jfilCi3li 
T. Sa®«<&m«^7'-^'*S6 acDTBl/'fT':? hJC 
*fJ6-r-5BJB§;l5'->2 0 1 A^'e^Lffi^tlTb^ -POT 

[0 0 6 4] bTS^^lC, 04RD:06 (a) iCS^bfcJ: 
[0 0 6 5] Z.<D^o\ZVcMtmii<D]kMLlS^^^^f)^tS.^ 

o\z. if-mmmmziin\i. s^iii«©SifiS:*&©ic(6i 

[0 0 6 6] jg(C**iffiJg^lCj;ntf, 04SZ>'0 6 

(a) fC*bfcJ;5{C, TFTTU'fSffil 0(DSBT? 

20 Slt5n:tM0^^, TFT7l/-r*«l 0;i^?>l±5ML 

fc^s^ffloffiw^L o u t ^^M-r^^m%^m^<bT 

FTTl^fSSl 0-^(DmK)%oy-mi. r 1 ^ 1 it 
SJCJcDrtBSWl^tXT, TFT7U-f»«10 

-r^^^fflcDthW^tL o u t (cigA-rs) . 3tfc 

fiKbfc^tr, 3t3<DttlW7t5r^fiK-r^7'UXA*®^# 
»S:l§^fettT< ^MO^tli, ^ts-T^&Ki. Z.<D^ot^ 

b*^b, ^©J;5;^t«^frfe. ^ 1 ii^tK 5 3 «giBiffi 

i^tzv^mt. mmmm<Dmmtmv^n'^-ymm. (0 6 

(b) #flg) t.ui>z.ii\tu<. m^m\z^^m^(r>mm 

tmm.(D^mt. ^7y^mm^^^^\zi^-ox\tmibn.\z 

T, itmm-vitme (b) ic^b;t«fc5fc. ckdJ:^;^ 
RD7t(7D-gKL r 1 fc. 7'-3'^6 aOWSifriiebTS 

[0 0 6 7] JEJl, *^MJ^SlT-«, ±iE©J:ptc:x- 

i$'ill6 aRt>'^lii7^li5 3T0|^®RWlC=t^«iBi(75 

a^.^,<D ^^4^-^ ^ s (c I ^ T ^ « liffig $ ni^c 
-:^<Dm^^&<Dmmz'r-/-^t:mfiSL-r^!ii'Whm<ts. 

50 5. ;ine)©«a», AW3ttc*fUT+i}-^S:v->'>*J# 
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[0 0 6 8} a±<D$D<sabi&«s-r-5mi ii^teMS 3 
«v t < \f^mmn.nmi^^m,x$>^T i , c r . 

n-5)iii*7.'f ■>5^>i7'fflTFT 3 0 <DPfiKXgtrfelt-S 

iSiafflaict D , B 1 m9bm 5 3 2 

[0 0 6 9] ^l::, ^ 1 *]!ilJ^Si<7)fSaSBOH#^* 

-A* wfflHT'^-So 0 8ic43i^Tii, 

[0 0 7 0] 07lr43l/iT, SSSSBWTFTTl'-f* 

T*5»3, H^tt«i9 a0j^«<D:^#(C#>!rie-3Tx-:J' 
^6 a, SS«|3 aRtJt^«*l3 b/&«tStte.nTliS. 

x-^ll6a«, a>i$'i7 h*;-;i/5^:n'LT:}^U vU 
3 >Ji^Oit4^#:a 1 aOD5-^^)*®y-XM^lr«a 

^SEISS a*^Efi$nTli-5. -E-UT. a^J^i^^D® 
^i^T*bfc«*S»Cli^g|5»r*3tt?)^2ji3tlll 1 ad« 

^tt^nrv;'^. in-fc.|g2 3g3¥:Ml 1 a«, iiiiggBlC:^ 
(,iT, a©5"^^;PM«2:#trTFT€:TF 
T 7 U-f ^ 'Sr S 5 fig ^ ^ nx 

■5. iSa, ^2ii7t^l 1 a«, a<r>^^:^)V 

mm^m^\t. ias^TFTfc^sit^Tt'j-^rogfeit^ig 
«%»3ns*^, m2i!i7tMi 1 a^'&m.mzt^tLii) 



(9) 

16 

m.(Dmmx'\t.mz. w,2m%mi 1 att, ^s^s aci 

[0 0 7 1] 08tC^-rJ:5lC. TFT7 

U'-fasi ot^=Hp]a«2 0 tsfiiAxii-S). tftt 

0«, ««JA«;tf77.i«^5^a«*^e>f<t-l). TFT7 

U'fSteiotrtt, p^^mffig a*tisite.nxi3 0. ^ 

fclHl^l^l 6*^*^lt^)nxl/i-&. 1®^«M9 a««*"JA 
10 tf. I TO^ (Indium Tin Oxide^) /i<i:<DSBJ#«14 
mi)^^fs.^, *fcE|6]lll 6««S)A«, JJ^'J-f 5 HUfi 

[0 0 7 2] i^is. ?*[^*«2 otctt, ^-roi^ffitciSo 
x*frS]«ffi2 1 A5istt^)nx*3 0. -e<DT#Jtctt, 

tt?>nxi/i^. n^mm2 1 lit^j^a. i To^^^^i*® 

[0 0 7 3] TFT7^-f*tel 0 tCtt, #iiim«®9 

20 atcl^S-r^fiBfC. ^Bi^Sffig a*7.-f •v?>i^$iJ 

wr-sHSx-r •y^>i^fflTFT3 0 ^nxi^ 

[0 0 7 4] ^^I6)»«2 Of'tt, #iiI*©MPffi«£t^1> 
(Dmmz. ||3jg3tK2 3^^ttXt)^V^. CiniCj; 
0, *H^i]*S2 0©<8iJ;*^6AS*7t7i^iii^;^'f >;/^>i^ffl 
TFT 3 0<D^mWmi a<D^^^}Vm^l a' ^LD 
D (Lightly Doped Drain) m^X$>^i&mS.'J-7.m 

t^. Mtc. m3jg5tK2 3«, a>h^Xh©(^±, 6 

[0 0 7 5] S^X-f ■>5^>^fflTFT3 0 IC^'ir^H*] 
T^fiMlC*3ViXTFTTl^'ra«l O tSiaST.'f 
^>^fflTFT3 OiwreldS, ^2jg7t^l la*^*# 

>!?^tte.nxviS. m2ig^i^i 1 att, H4sr^0 5 

(C^b>tj;3lr, TFT71/-fS«l 0±XSi»®«^ 

m^-t^mim^m^ z Lm-mt^^bm^i^xhSi^^. 

«I;t^^:t3&«X^S. ^2ie7tlB[l 1 a^^J^^iKSnxu 
^©X. TFT7K*«1 0©fflW^e.(DMO^^*^*® 
40 SX'f •7^>-i^fflTFT3 OO^^^^^JP^i^l a' 

ss^y-x«s« 1 b, H u-f >®is 1 c trAW-r 

<fc 0 B^X-f 5">i'^ffl T F T 3 0 Oltttdt^^k-r d 
[0 0 7 6] HlC, |g2J|?tKl 1 ai1g»(Dia^X-f 

•;/^>i^fflTFT3 0 twreifrtj. ^imm^m.m \ 2 

*^ISlt^.nxi^^. mi«Pp1«6a^^l 2(S, MMTs^v 

mi 1 &i3^^^%mim.ti>it^\zwL\'^ibn^h<r>xh 

50 3glC. ^IgPB^ieitlll 2«, TFT7U-fSffil 
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TFT3 0©fcii?)©T^MtLT(D^tg^^,Wr^. EP 
TFTTU-rSKl Oro^MOWSI^fC Jolt's jsn 

^12tt, 0iJA«, NSG (y >h*-^7'h->Uy-h:tf 
77.) , PSG CJ >->U'!r-h:«f7X) , BSG (jJ^ 

n>->U^r-h;^^7>) . BPSG (^J^D >U >f>iJ ^ 

1^, sft->'j 3 >i^#A^^,;^c^, ^ 1 mfmmm 1 2 tc 

[0 0 7 7 ] ^^^3 a<7)-gB*^e.fj: 

HtLTffllv a ^M8gLTmiS«^«« 

®1 fib. MlCCne(I*K^-r^^«^3 b(D-g)55: 
^2#«§»«®i-r^Ct»cJ:0. #ffl^ft7 0*^«S 

[0 0 7 8] ia*7.-f -y^>^fflTFT3 0 LDD 

la', ^aiS3 a <h¥«#« 1 a t^m»r^ 

y-h«eiiiK2. x-^||6a. ¥«#:aia«fijig 

1 a<Dig»SV-X«i«l dMrnii^JiftHU-f >fi*^ 

1 e^£«x.Tl.i-5o i^ig* h* K >m« 1 e 

<7)ia^mffi9 a(^'5-^o^jc-r-5)-o*^'^^$nTti 

^. ^$^3 a. y-hiieii:^2SlKmiBPBl«e 

>^^h^--)i8 A^^^m^-^nrzf^ 2 ira^eift)* 4 *5 

8 *Sj^BK$nfc^ 3 BW«6iftll 7 A^J^fig^nTli 
•5. fdiicoiii^mffi 9 a ;ioJ;'5{c^fiKSn/tm3 

[0 0 7 9] B^X-f >y5">^fflTFT3 0«. jffSb 

« 1 hRZS1S.mS. K U-f 1 c \ZTm^^-t>(Df] 

3 a ^VT. ^ <!: bTitiiSSTTFiliietl'f :4-><£?T-6 

fiSi-r-5ir;W777'1' >^OTFTT*-:>TfeJ;ti, 
*S^SSJ^SIT«, H^X-f «y 5^ > i^ffl T F T 3 0 Ojtg 
«|3 aCD-gl5*^e.?ic^y-h«@^V-X- K K 

1 |@<7)i^>-Eg Lfc -> > fiV'f- h^ii t bfc*^ 



[0 0 8 0] -®tr«, '^M^m\ ?i<D=5-\^ 

$ t J; D ^«o?t*^'^* t T U ^ t^liSX 
-r •v5^>i^fflTFT3 0© l-5>v7>^!tti475^^{t;f S 
2^3ISS©}^MT'«, ^S^3 a*±ffliJ*^e,a;^i:SJ; 

^nXli-SOT. iJ>fj;< 1 a(Df^-\'^;|/«i 

TfiiJlC«. ^2ii^^l 1 aAt^lt^nTti^WT. 
;^C< a«^^^;l.M«l a' SlK{Si8S 

[0 0 8 1] *lSSS©JgffiTlJ4#(C, ^2m^^l 
1 a«^«fijitc:«MSii^$nT43 0, ^2ji7tl^l 1 
a«, ^«f£t$n-g). ^®J:'5tcm2iS3tl^l 1 aSr 
)e«fi[<i:bT:tett«, H^X-f ■y?>i^fflTFT3 OC 

**L^2ji^iii 1 a(Dmit^wj*mn±mmm^R\^ 

mi 1 aitM^mwim^(DMmm\z^m^n^h<Dfr 

^, z0^oizmm^^m<Dmm^mffi-rni>i. wmo 

^mi 1 a^&^mmzx'^^, mimmmmmi 2*^+ 
mzmytmi 1 a>£#ia^*^a«ira 

LTfeil^o Si^®«<&«^-r«.^lffi7t^5 3 

2 21^^1 1 aitm%m\zmm.-^nTh&\^K ;in 

tiO. «i«b«M«*M«-r-5ll 1 31^11115 3 
@^$n^:ti!6, T'-^lie a^*4ll3 a-v©/-fX 

[0 0 8 2] 0 7lCS^bfeJ;5fC**J6J^S|-(?f±, 
m 1 5 3 StK^ 2 jg^tll 1 1 a W bT 

feo. m2ji7t)ii 1 a^^mmzmt-rrziib(Dmm 

iB^fe*ttT^<, f^2m^imi 1 a*?iJfflbT. x-iS' 
«|6a, «a^3a. 3 bl?CD%ftiB*S2:J^fieb 

x\ ^Ttxm±^^i-c$>?>, ^tz. 'A\z^m-r^^(Dm 

(D^mmmx'^-rm im^ms 3 iz-D^^xhmmiz. m 
mmtm^^ms^r^m'^izit. ^im^ms 3 tm- 

3«, zcD^^fSi^m'^^mmmmmtLxmmvtii^ 
oT»n«, mmm^<Dmmmim^iim^-sstixh 



4$Ba2001-100251 (P2001-100251A) 



19 

[0 0 8 3] 2 ^m&y^) 'Aiz, i^%m(DW. 2 urn 

5^1 0 3a (gl3#{l) CD¥fflllIT^D, 0 1 0 0 
90B-B' »rffi0T'*So i^^, H 9 St^H 1 0 tCiJI^^ 

[0 0 8 4] 0 9Ry:01 0II*TJ:3IC, W.2^mW 
mt. ll3(C^Lfc1t>yj>^llISSl 0 3*«mij!l7t 

S.:^^ 1 iiTt^ 5 3 H T F T ^ #it > U > 
-f -v^l 0 3 a lC^^lp]LT^Pa5 5 3 a*^*IStte>nTli 

ai£MjS]*is2 Qmii^^mo^o\zA\^mi)^^fs.^m 

[0 0 8 5] ^2l|]K?^ffitCj;n«. 
JESrtlC-y->yU>i^|Hl8&l 0 3$:EM-r-5C:tT, ©5. 

5. Hd. 04A^e,EI6T^Lfcx-:$'^6 a(Cj=fJi;-r 

tC*V>Tt), mijg3tl^5 3*t-!i->:/>J>^X'f '^5^1 
0 3 aWTFTTlx-f S« 1 0 ffliJ{ClS:tt^)nTti^© 
T% Z:©J;5?'i:-!t>7''J>i^7,-f 0 3 acD^ffiP- 

iiaiKiftiiigs, ^-^umwim^m ^nmm.WLn\zw.m. 

t.^m^\\Z\ts 09&Otai ofC^UfcTFTW^^i: 

[0 0 8 6] m 2 ^:^?^^-C«!tf IC, m 1 5 3 {C 

tJ, TFT*^^;^J:-5-y->7''J>5'X-1''y5^1 0 3 alC*f 
ifiJf'SM^fcMPgBS 3 a*tigt??>nTtiS©T, 

fl^ai a" \zf^im%m^ ztim\^\.x^^-r mi o 

#Hg) , ;i©TFT(Dh^>-:^7.i5'#tt*^, ^Ijg^M 
-5. -^-LT, MPgB5 3a«, *flRlS«2 Offl!l*^e)¥ffi 

wtc^T, A 1 mm^(bts.^m^mnmi i 5©iiHi:gi5 

5^tC,i;t)St>nTt>^©T. MPgES 3 a^^ttfcdi: 

m^m^m \ i 5 *iig;£(c?^fiE-r5fe«>»c, iijnw^a:! 



11) 

[0 0 8 7 ] isi, z.(D^o\zmmmnm I z^mnL\z 

LTllPgBS 3 a^S5ft*?0lC, SiPgBS 3 a$:ftfe© 

3 a ic?*i^]-r^e^t'a«(r« fswji^^^j^figLTfc 
«i o±ict5tt^«B^ja4'{iirffl(Dig7tii^)iijp«nc 
mmTt^\ziin^m<D^u^m=f-^m^-t^t:ifb(Dm^ 

10 2 O±l;:SiJ^ig^Bi^0figiLTt)j;<, 

«2 0±O^3jg^K2 3 t|g-|^*^f,J^fi!cUTfe,t 

[0 0 8 8] (m 3 mmmm) -aiz. if%m<r)% 3 

^tC, 01 1«, m3Sli6iJl^litC*3ttS0 7®A-A' 
»fffitr*ffS-r^<l^TCD®f®llT*t9. 012tt. ^3 

®TFTTK««i ofli®ffl[iiijg^&ja;:*:LT^-r0 

20 ifi^ibmB tc^ bfcfi 1 mmwm. t mmo:>m^mM\z\t 

[0 0 8 9] 01 1 fc^-r ct 5 tc. n 3 mMmm\%. ^ 
mmziii^xmm:^-^ y^>ifmTFT 3 0 ^mmmm 

Ho-0ijfc^A'jTS 8 0*^, 2 5)-$nfcm2SFBi«egt 
1^4 ast^4brajcai$nTti*.^*«BiiiiSJ^m© 

m^^tmuK), mi 2iz^-t^tiz. mmmi^^m.'^-r 

^mi&^mi 5 3*^. H^T.'f -y5">^fflTFT3 0 
cDTfiiJ{ciBB$nfc^2jg^^l 1 atm-mi)^^ti^ 

30 ©-ett!^< . Au 8 0 tm—<Dmnm*^<^u^,^*^ 
[0 0 9 0] f^zmMmmz^numi i tctJi^x. a 

I^««I9 ai:H3fS;z.-f >;;^>yfflTFT3 0 tW^rB^ig 

gS*i;k*li»^t'=b, ;icDJ;-5tCA'UT)18 O^ffll^T 

J; 5 i^A- 'J 7g 8 0 tSigkSlit*««T5^ 1 ffi^l^ 1 

7S8 0Sr^tt*:iti*5:<> 0 1 2 »cm 1 

jiTtlKl 5 3$rJ^^f SJ:'5frbTfe<i;l.^. 

[0091]^LTIE112 (C:^f J: -5 \Z. y^-^^e a 
^J^fig-rSA 1 ^O««(^lCj;0, *H6]»«2 OfiiJ*>e. 
AS*LfcAI*3tL i n0-ai5*t|^ffiSM$nT%), ^1 

mmmm(Dm'^tmm\zm6 (a) TiJiBjb/i»*i^s 

1 5 3tC<kOS*I^B;SI>f$nTTFT7U'f»«l 0 

50 s«l«iJcc:©MiiifA5'->isfe^fe*t^^iiife©igtf«tjfi»ciBti 
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[0 0 9 2] <,%A%mM^) ^-IFSZ. i^m^Ci-^AW^ 

[0 0 9 3] Ell 3tr^rJ:^)fC, ^AmMMWiX. S 

yfflTFTS 0(DTfli|lClEe$nfc^2jS3tl^l 1 at 

|W|-^*^6/j:S(DT-ti^j:<, TFTTl^-rSSl 0«S 

[0 0 9 4] ^AUimm^Z^tVil. miji3tli2 5 3 
5 3S:J^^-r-5Ct'bBl«gTfe^OT-, ^iS^lM^IK 

2 5 3$TFT3 0 ^mfSiir^Wi<Dnummzmi)^u\>^ 

[0 0 9 5] ^tT, 5^-^^6 aSrJgfiEf -SA 1 
»«^(-ctO, «[6]»1S2 0#J*^?,AI*bfcAW7tL i 

m.^^^^l'&%m2 5 3tCJ:0Sftl^HSi*StlTT 

FTTi^-ra^i o<ga*^e.ai*f7tLou tJc^gAtTm 
it-r ^ ^ i: tt/i < , mmm iz z. (nmmn ^ - y^m^^ 

[0 0 9 6] (Sj, ±m\^tz^^mmm\z^^^x. 

«. mAm\z7rsVtz^im%mz 2 miwzmhtz 

A*'J7«8 0<i:|WI-^*^e>i^C'5^1ig7ieMl 5 3, 01 
2{C^LfcTFT7KS«l 0 (DMm\ZWL» ^ntz^ 
im%m2 5 3. ?:*|fi]S«2 0ffll{CiSlt^nfcm3 
K2 3 t|WI-^A^e,/j:^jg7t^;^i:<7)5-^2t>JiA±Oj8l 

cn^©^ 2 •3£t±©ji^M*ffi*^*3-ti--2) c: 1 1 J: 
^Il5 3-C«^t, ftScDjatS. miilT^ill 5 3T'M5t 
[0 0 9 7] ftfi:&, ^ 2 iST^^ 1 1 a , 7^-37^ 6 a , 

f\\i. m^Rxsmi \\z^\^tz%mm(Dmuw$.^m'& 

r^'m^'&%m:2z\t. u^m\z^^^t±mm\z''^m't 

\z^mm<Dmu^i$.^m^r^^o\z. 



(12) 

22 

[0 0 9 8] Sfc*S^?l!<£, TFT7^^7''(':/V h'J 

[0 0 9 9] }iK±.mm\^fz^mmmmzi6\'^^m^mm. 

T«. M(6]»^2 OWnESI/TFTTl^-fSffil OO 
^1-S(c:«#^. m?^\t. TN (Twisted Nematic) 
H. VA (Vertically Aligned) ^r-H. PDLC(Polym 
er Dispersed Liquid Crystal) H^©t!)f^^— K 

20 [01.00] {m=fmm<r>m^) ±.m<nmmm<Dm^m 

$sffi;f3ig 1 0 0 0. s^iff$8iaiiiHis& 1 0 0 2. 

KjiHissi 0 0 4. m^^mts.E<Dm.%%^^m. \ o o. 
i7 D i7 5g^ifii8& 1 0 0 8 Rtxmig08S 10 10 
i^m^^n^, a*«^iii;^iiii o o o«. rom. r 

[i]SS/«t^'^■^^T«le£st^. i^p-y^^^^mssi o o 8 

*UJ:^-r'5. S^1f ffi^fflSlHliK 1 0 0 2 tt. i7P-;/^5! 
30 ^Ull^l 0 0 8d»e.CDi'P«yi7tcS-:?ViT*^it^S-5!l 

abT{ii:^t-^c dcDS^if^^aiiigsi 0 0 2«. «»i 

<h*iT'€rS. S^^iftlHlKl 0 0 4tt. ^3gai|l^l!(|pI8S 

0 0 6 5:S^ig«i-r*. miisiHi^ i o i o «. ±m<D^ 
' mmz'^-h^m^t^. 

[0 10 1] COJ:5«t«il«!tO«^«StLT, 015 

\Z7prtnMmM.ir^m.m.fs.E^m\1^^t.ii'^-r:^^. 

40 [0 1 0 2] 01 5«. s:^?a«^gB®sgBS:^-r«i 

BSISfieET**, 04^. 1102«3ti!i. 1108«i5^ 
^D'1*-;/i7 5 7-. 1106ttSlt5^-, 1122 
«AS*U>X. 1 1 2 3«'J U-^>X. 1124«ai 
^VyX. 10 OR. lOOG, 1 Oi3B«?KS7t^il| 
gfi. 1 1 1 2tti7PXy-f i^o-f y/7yjXA. 11 

1 4«a^l/>XS:S^-r. TtilSl 1 0 2\t.^^)V)\'y^ 

fJ.^o «fe^-i^fe7tS«©^-f^P-f-:^i7 = 7-l 1 
0 8«, TtaSl 1 0 2*^e>®?t$(D5-^©#fe3tS:S3a 

50 ^■e-stt'bti. Wfe^t«kfe3t<t<&si*-rs. SjSl 
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-v^s^-i 1 0 8i!Eki-&nrz^^(oo*>m^mi 

m&^RMoy^ ^ y ^ S.y- 1 1 0 StCctoTS 

^^l»<YcJ6. At*U>Xl 1 2 2, U1/-I/>X1 1 
2 3, ffiW^>Xl 1 2 4$-&0'J U-l/>X^*^^^i: 

■S)^7t¥ai 1 2 i*^^tte>n. ^in^ifvxn^m^ 
w^ytmm^^^m&9i o o BicAW^n^, 

>y^-/'JXAl 1 1 2{CAW-r^o z:cD7'UXA(i4 0 
©ittftyjXA*^*I£0-&*:»;Sn. ^rortS(C5^?1£$:SM 

1 1 4»CJ;oTXi7iJ->i 1 2 0±lCg3f$n, Bill 
[0 10 3] ±^L^c&*JSJ^^(CKe)nS 

[02] 01©H-H' f^BSTS.^. 

[0 3] Ell©mM7t*g@cDlHl8S«fi!c^^-r::^D<7i^ 

^moymmi^m^ii::kLx^-rm^mmmmx$)^o 

[0 6] H5(c^tfc*;^J^^fc43it^AW7t&yfKO 
3tS:iS3fr4«^$:^-r0iCW«l^0 (06 (a) ) & 

zfm5iz7r^Lrzitigim\zin-f^Am^Rxsm<o^^i&^ 

-r-5«^?&^-r0^W«t:§;0 (0 6 (b) ) x$,^, 
[0 7] x-i^i^. ^lEiH. iSlgmS, ^2j!l3tli«*^ 
n;t T F T 7 l^-f »«04§l8!l^-r SliS:® jii3^» 

[08] 07OA-A' tKB0T'*'5. 

[0 91 *f6W®S2^J6)gSlfc;j3lt*-!J->y'J>i/X 



(13) 

[010] 09(^)B-B' »rffl0T*-5. 

[011] :^mmof(i3mmmm\ztn-f^m7(DA- 

A' »Tffilcm-r^®mTOWffi0TS^o 

[012] ii3iissjgffitcfctt^0i®c-c' mm^z 
Mm-t^mmx<DTFT7u-(mmm(Dmmmm^ikiz 
b T^f siCWtSTE 0-e § . 

[013] *^H^CD^4*S£}Kffi{Cfett-501<DC- 
C »rcitc>r*jS;-r^<@R'r-Cc73TFTTl/'fa«fiiJ<^)«g 
10 i^jg^£ffi;^LT^-r0iCW»Tffi0T*^. 
[014] «^*igg<D*SS«ajT*-5, 
[015] **]^0ll^fflVi;ti«:fflC»Ji:UTt)SWS*^ 

[^f^©Ij^|g] 

1 a-^m<^m 

1 f -m 1 mm^mmm 

3 b-^S^ 

20 4-^2«Pp1Se»K 

6 a—x— ^'H 

7-^3«ra«gi»ii 

1 0-TFT7W Sffi 

1 0 a-m^^^u^ 

1 1 a-m2ji7^M 

1 2 1 BFpi«e^^ 

30 2 0-Ml«)S« 

2 i-"Mr^«@ 

2 S-^SjE^te)^ 

3 0-TFT 

5 

5 3, 1 5 3. 2 5 3-mije7tlli 
5 3 a-ma^ 

8 o-;n*UTB 
40 10 1 ■■■'f-^^m.mm^ 

1 0 3-1i->yj>^lHl8S 

1 0 3 a-'-^yzf^) y^T^-iv^J- 

1 0 4-^S«gK»j[HlSS 

1 1 4-+>->^'j >i^[issKiiiff^ii 
1 1 5 -m'Skm^m 
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(15) 



[0 6} m7] 




103a 
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(16) 



[011} 



1 2] 




Lin 




1 3] 



JJ7 




[014] 



1008 



m ^ m 



1000 



100 



1010 



TIT 



T 
1004 



% & ^ s 



IT" 
100 
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F^-Amm 2H091 FA34Y FB08 FC02 FCIO 

FC26 FD04 FD12 GA13 LAOS 

MA07 

2H092 JA25 JA29 JA38 JA42 JA44 
JB13 JB23 JB32 JB33 JB38 
JB51 JB58 JB63 JB69 KA04 
KA07 MA05 MA08 MA13 MA14 
MA15 MA16 MA18 MA19 MA20 
MA22 MA28 MA35 MA37 NA07 
NA25 PA09 RA05 

5C094 AA14 BA03 BA43 CA19 DA09 
DA 13 EA03 EA04 EA07 ED 15 
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imnU] ^p^jg 16^7^ 22 0 (2004. 7. 22) 

[<aBB#-^l #^2001-100 251 (P200 1-100251 A) 
[<iiglBl ¥fi)c 13<¥4^ 13 B (2001. 4. 13) 
imm^-^] i»S¥ll-280803 

G 0 2 F 1/1368 

G 0 2 F 1/1335 

G 0 9 F 9/30 
I F I ] 

G 0 2 F 1/136 5 0 0 

G 0 2 F 1/1335 5 0 0 

G 0 9 F 9/30 3 3 8' 

G 0 9 F 9/30 3 4 9 C 

imtUB] 5pj|g 15^6^ 30 0 (2003. 6. 30) 

i^mmiE 1 ] 
im^m 11 

s^ItE^2*«(:Ia-r5^g!l^c*5(t^.HlJlEBl*^s±(-^ mmm^mmi^simi ^ intimm<Dm 

[fS*« 3 1 ' 

mmf^ 1 m^mit. muM^m^^t^ z. t ^ <wm t ■ri>m^^ i xit 2 i,zmm(Dmm.^^ 
tfii*« 5 ] 

mJlSm2»)Ki-E-t-'5{RiJ(:i*5(t5tfliS||lg«±t'. HfJl2«^«g*SF*iJcieS$ixT*3*)BU 
4 O -f tt - « Jc'lS « <0 « ^ 3t ^ e = 

[m^m 6 1 



(2) 



JP 2001-100251 A5 2004. 7. 22 



mmm 1 ^tftmit . m m m m m ^ m mm h 7 > <o ^j^ < t ii =^ ^ ^ n \^ -r 

[ f»*3l 8 ] 

StrfB^lSffiXI*#ff5^2S«<^{|iJ*^b¥B6<i{cl,TBtrlEMPgl5SrSpflfi.(^Ji5tffiliSrl5lc 

IE « » 3 iS M m ^ 3t # g « o 
[ ft *3S 1 0 ] 

m^M I M^s^ t m-m-fi^ h <o . mmmm ^ 4 ^ > ^ mmiR h y > ^ ^ (o < t 
tf^-Y-^/wffl^fi^miiEii 1 a^{ii75^e>a-ca 0 itw. ^ ^ n ti m 2 m ^ it m it 

lft3}i^ 11] 

Mian iig*l^i*^atiWi|sf/!i^bJgfiK^ixr*3«? . 

MI5lllji3t]^tl^-l^*^b''<CSt*{-BulEiii«;^-l'-;'^i'J>'ffl»IKh5>i^>.^i:B5IE 
( fS*3S 1 2 ] 
[ it 1 3 ] 

I If 1 4 ] 

HulE«lJi3tlRl*#«14*tiisf/!)^C>?i^^$ttT*3'9 . 

ItS^JS 1 5 1 

I 2 ] 

I «iE*f S i& 1 0 0 0 6 
[ffijE^fe] ISM 

[ 0 0 0 6 ] 

^ inX ^ . HulEll2a«tc:H-r?)ffi!li-ibMt5flfrlEmiStK±(-^ 



(3) 
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i^mmiE 3 ] 

imjEnmms ^} ooo? 

[ 0 0 0 7 ] 

* ^ (7) « n.^ ^mmi^ ^m-i. m^B^(Dm%^^^WT()^mm^j:m i mmRv^mm ^j:^ 2 

m.^nxn'o. m^ff^Mi^t)^ ^ti hm^(Dmmm.mic^'>z m^^i^^m^ tix ^ o :l(o 
mwti^%^mfA\^i:vmmm.m\^\M.mmm^f\^x\^xhii<. mmiimmmm 
h tim~m-m.^i)-^ h — w-w^m ^ fix \^x h < . mmy^-< s/^v^fflxFT-^TFOiir^ 
^xmm.^fix\^xhi^^^M.xh^o rrT-!i$ic, m 1 mm tmm t (of^\zmm fitz.m 
1 mt)tm\z i: ^ mB.m^*^m.'& ^ fix \^ ^ o t^or. ^w^^wo-^-r ^ a \ m:<Dm-m.m\z. x 
9, ^2mm.m*^hxtii\^tz.%<r> — -^ti^mwLiii^fixh. z. (OBLii%t^mwmm^m.-& 
-r ^w. 1 m%m\z ^ ^ ns.^m^M ^ fix'^ \ mmmii^hvs^iti-t ^ ^ t gp*,. ^ 

MIC, roi 5 f-^ liS3tmT-cDrtESMt;i<t-5^^(De*«:i5^5wi \^ f£ \^ X X. 

*$tv><cVN„ A*t3t{-»bT + ^^'i:-v-v?vSritoT*$gy-;^?r1tRKT' 

^ ^ (OX . mm±.±^^MX ^ i 
[^iK«jE4l 

[« jE*f 0 0 10 

I 0 0 1 0 1 

IB ^ ^ « s -r S ^ 1 * ^ (i ;^ S o 

t^iKlillE 5 ] 

[^iEm^^m^ \ mum 
00. 11 

[0011] 



(4) 
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^2S«r^tc4*jt$ixr*5t9, ^(^Kif^B#(;i(i. m 2 mm m h m ^ m ^ Tit a m ^ ti . 
<tt). 2 mmmfi^ h Ltz^(D -u^^fHm^m ^ tix . :L(os.ki^iiimmmi$.^m. 

-^-t 1 i&^miz X "JWfti^B mm ^ r ^ l S « llij b tU *t 1- -S i: « v^ „ mh. 

Mir^mco^iz. wim (o ^ m {z M tz m m - > ^ ^ ^ ^ m v:, o X . mmmiz :i (Dm 
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